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Abstract Sustainable utilization of fishery resources is the key for the sustainable development of
fisheries and its evaluation is a critical topic in the management of fisheries. Based on the theories
of sustainable utilization an index system suitable for the evaluation of the sustainable utilization of
fishery resources in Guangdong Province was established and a hierarchy and comprehensive grey
evaluation model was adopted to evaluate this sustainable utilization in 1978-2007. In the study pe-
riod the utilization level of fishery resources in this province had an overall decrease being the
lowest in 1998 only 37.3% of that in 1978 but in the nearest 10 years this utilization level had
an increasing trend with that in 2007 being 55. 1% of 1978. The results of comprehensive evalua-
tion were consistent with the observed facts indicating that the model was feasible to evaluate the
sustainable utilization of regional fishery resources.

Key words fishery resources sustainable utilization analytic hierarchy process method grey syn-
thesis assessment Guangdong Province.
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X38 X39 X310 X3ll
1
" Tab.1 Index system weight factors and coefficients of
principal component of sustainable utilization for fishery re-
sources in Guangdong Province
Principal component
30 1978—2007 Subsystem Variable Weight PC1 PC2
X, Xy 0. 124 0.985 -0.658
X 0.071 -0.965 0.411
X3 0. 125 -0.242 0.361
1 X4 0. 058 0. 160 -0.145
Xis 0. 064 —-0.558 0.572
1.1 X6 0. 065 0.423 -0.402
X, Xy 0.031 0.716 -0.716
X5 0.022 0.784 -0.833
X3 0.014 -0.966 0. 811
3 Xo4 0. 021 -0.527 0. 621
X5 0. 009 -0.416 0. 905
Xse 0.011 0.031 0. 025
X3 X3 0. 055 0.924 -0.893
X5, 0.016 -0.862 0. 874
12 Xs3 0.024 -0.922 0. 941
Xy 0.021 0.934 -0.926
85% Xss 0. 042 0. 872 -0.841
Xs6 0.074 0.959 -0.921
X3, 0. 066 0. 962 -0.940
Xss 0.034 -0. 887 0. 894
23 1 X350 0.016 -0.899 0. 905
X, X, X310 0.021 -0. 860 0. 807
X, Xs1 0.016  -0.881 0. 805
82.918 15.359
X3 Variance contribution rate %
X X 82.918 90. 125
14 15 Accumulative variance contribution rate %
X16 6 X“ Xlz X, Resources & environment subsystem X,
Social subsystem X; Economic subsystem. X,
X X Percent of economic fish yield over total catch X,
2 21 Percent of yield of the high quality fish
X22 over total catch X3 Percent of
yield of non-selective gear over total catch X,
X23 X24 Catch per fishing boat X5 Catch per
X tonnage of motorized fishing boats X ¢ Annual
» catch per kilowatt of motorized fishing boats. X,
X26 6 X21 Xzz XB Number of marine fishing laborers X,, Number of
X part-time fishing laborers X,; Per-
26 cent of number of marine fishing laborers over fisheries laborers X,,
Percent of number of marine fishing la-
borers over fisheries population X5 Aquatic prod-
X3 X31 ucts per capita  X,¢ Percent of number of
X32 fisheries laborers over fisheries population. X, Total har-
vest Xs, Percent of catch over
X33 marine fishery production Xs3
X X Percent of catch over total fishery production Xs,
34 3 Percent of fishery production value over agriculture pro-
X% XW X38 duction value X35 Number of motorized fishing boats
X X X36 Total tonnage of motorized fishing boats X3,
39 310 Total kilowatt of motorized fishing boats Xj4
X3“ 11 X31 Income per fisherman Xs Income per fishing labo-
rer  Xj0 Catch per fishing laborer Xj;,
X32 X33 X34 Catch per fisherman. The same below.
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2
Tab.2 Initialization processing results of fisheries resource indicators
Year
Indicator 1978 1988 1989 1995 1998 1999 2002 2005 2007
Xy, 1 0. 435 0. 485 0. 387 0. 143 0. 194 0. 160 0.132 0
X, 0.014 0.413 0.415 0. 545 0. 688 0. 681 0. 796 0. 843 1
X3 0. 500 0.411 0. 446 0.268 0. 089 0 0.911 0. 964 0.982
Xi4 1 0. 029 0. 059 0.231 0.297 0.299 0. 266 0. 230 0.221
X5 1 0. 029 0.110 0.619 0.733 0.743 0. 638 0.610 0.610
X6 1 0 0.010 0.178 0. 157 0.174 0. 099 0.072 0. 094
Xy 1 0. 661 0.703 0.702 0.176 0.411 0.122 0.279 0.371
Xn 1 0. 659 0. 766 0.538 0. 440 0.562 0.534 0 0. 009
X3 0 0.391 0. 261 0.522 0.478 0. 391 0. 348 0. 870 1
Xos 0. 330 0 0.322 0.470 0. 455 0.523 0. 480 0.592 0. 659
Xos 0. 031 0. 250 0.279 0.577 0.943 0.967 0.977 0.915 0. 838
Xy 0. 609 0 0. 435 0. 391 0.522 0.522 0.522 0.304 0. 348
X3, 0.931 0. 685 0.611 0.221 0 0. 006 0.070 0. 152 0.294
X3 0. 004 0.174 0. 136 0.282 0.721 0.750 0. 843 0.948 1
X353 0 0.417 0.378 0.536 0.744 0.774 0. 862 0.957 1
Xs4 0. 853 0.59%4 0. 596 0.226 0. 151 0.111 0 0. 099 0. 208
X5 1 0. 225 0.222 0. 238 0. 191 0. 199 0. 185 0.179 0. 005
X36 1 0. 447 0.383 0.171 0 0. 008 0. 026 0.092 0. 075
X537 1 0.562 0. 489 0.223 0 0. 022 0.010 0. 065 0. 028
Xig 0 0.133 0. 161 0. 366 0.702 0.711 0.735 0. 806 0. 996
Xs9 0 0. 164 0. 198 0.453 0.737 0. 708 0. 805 0. 806 0.957
X310 0.119 0.298 0.433 0. 803 0. 863 0.977 0. 822 0.576 0.577
X1 0.077 0.389 0.367 0.671 0.701 0.727 0.618 0.534 0.531
1.
10
2
2.1
1
AHP A 90%
B C. 1
Xll XIZ
A C B Xy
B A X,
A max C[ CR
A-B A, =5.213 CI=0.014 CR=0.011 1 X, Xy Xy
B, -C,_, A, =8.145 CI =0.018 CR = X,
0. 015
B, -C,_,, A, =8.625 CI=0.023 CR =
0. 041 2
B, - Cp s A, =6.984 CI=0.041 CR = X,s
0. 054
CI 0.1 1
Xn Xy Xz Xy Xy Xy
0.5068 0. 1082 0. 385
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Fig.1 Assessment results of sustainable utilization of fishery resources in Guangdong Province.
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