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BP( Error back propagation) 2
BP , 2.1
tei}, 5 Cimy Gty 1954—2005
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Tab.2 The grey incidence matrix among indicators in resource-environment subsystem
Xi X2 X3 Xis Xis Xis Xi7
Xi 1 0.9078 0.5002 0.5013 0.5347 0.5061 0.5151
X 1 0.5152 0.5013 0.5042 0.5085 0.5477
Xi3 1 0.5424 0.6751 0.5003 0.5003
Xua 1 0.5046 0.5103 0.5092
Xis 1 0.5321 0.5397
Xis 1 0.5017
Xi7 1
x3 HITFARGIEIRERYKEKER
Tab.3 The grey incidence matrix among indicators in social subsystem
X1 Xn Xo3 Xos Xos Xa6 Ko7
X 1 0.5028 0.5010 0.7222 0.5655 0.5021 0.5168
X 1 0.5021 0.5012 0.5210 0.8006 0.5819
X3 1 0.5006 0.5018 0.5028 0.5020
Xo4 1 0.5291 0.5009 0.5075
Xos 1 0.5158 0.6284
X6 1 0.5598
X7 1
x4 BFFRGERERKEKIER
Tab.4 The grey incidence matrix among indicators in economic subsystem
X3 X3z X3 Xz Xis Xz6 Xz7 Xz X3o Xzio
Xz 1 0.9904 0.5273 0.5011 0.7164 0.5000 0.5000 0.5018 0.5043 0.9568
X3 1 0.5272 0.5011 0.7128 0.5000 0.5000 0.5018 0.5042 0.9657
X33 1 0.5104 0.9323 0.5001 0.5000 0.5171 0.5402 0.8726
Xz4 1 0.5014 0.5029 0.5013 0.8018 0.6239 0.5011
Xis 1 0.5000 0.5000 0.5023 0.5055 0.6998
Xz6 1 0.7267 0.5017 0.5007 0.5000
X37 1 0.5008 0.5003 0.5000
Xis 1 0.7053 0.5018
X39 1 0.5042
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Tab.5 Weights and grey whitening weight function of each indicator
(%) 0.15 £10.7,0.94 , —, -) £%(0.60, 0.75, —, 0.9) (- -,05,0.7)
CPUE(t/kW) 0.16 711.6,3.5,-,-) 7%(1.0,1.8, -, 2.8) 7= -, 0.5,1.5)
CPUE (t/kW) 0.14 70.1,0.5, -, -) 7%0,0.1, -, 0.3) F(= - -0.1,0)
(%) 0.12 /1(0.30,0.48, —, -) £%(0.25, 0.30, —, 0.45) (- -, 0.18, 0.30)
) 0.13 f10.5,1.3,-,-) 402,06, 1) (= -, 0.15,0.5)
(%) 0.1 £'(0.68, 0.88, —, ) £%(0.58, 0.7, —, 0.85) (-, -,05,0.73)
() 0.1 (1000, 8000, —, —) £2(100, 1600, —, 7000) (=, -, 60, 1600)
® 0.1 £(40, 150, -, -) £330, 60, -, 110) F(= - 25,60)
o 50T
=
 4.0f
Z 351
@ 3.0
dm 2.5t o
= 20} X
=15k —e— PFAlifif
= o} —O0— JK {4 BPHI ! 1l & i
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Fig.1 Evaluation values, fitted values and predicted values of sustainable use level by grey BP neural network model
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2.2 1.5% 2006 2007 0.24%
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D (=1,2, ,52), GM(1,1) 3
ay® GM(1,1) (4) ,
%—0.00578)/(1) = 3.2588 GM(L1) ( ’
FV (@ +1) = 566.4269e"%78 —563.806 1988; Pandit et al, 1983)
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Tab.6 Fitted values and predicted values of sustainable use level by GM (1, 1) and grey BP neural network model

GM(1,1)

BP

2000 2.3571 3.4497
2001 2.9018 3.4668
2002 2.5305 3.4840
2003 2.6241 3.5012
2004 2.5888 3.5186
2005 2.5875 3.5811
2006 2.6385

2007 2.6199

0.4635 2.3699
0.1947 2.8594
0.3768 2.4999
0.3343 2.6398
0.3591 2.6082
0.3840 2.6031

2.6321

2.6373

0.0054
0.0146
0.0121
0.0060
0.0075
0.0060
0.0024
0.0066
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GREY EVALUATION AND FORECAST OF SUSTAINABLE USE OF FISHERIES
RESOURCES IN ZHOUSHAN FISHERIES GROUND

NI Hai-Er"?, ZHOU Rui-Juan'

(1. Faculty of Life Science and Biotechnology, Ningbo University, Ningbo, 315211,
2. Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo, 315211)

Abstract By testing the method of evaluating and forecasting the sustainable use of fisheries resources in grey system
theory, a grey clustering evaluation model and a grey BP (error back propagation) neural network model were built. The
evaluation and forecast on the sustainable use of fisheries resources were conducted based on the data of re-

source-environment, economy, and society in Zhoushan Fishing Ground during 1954—2005. The result is ideal for having

the relative error of forecasting at 1.88% only.

Key words Fisheries resource, Sustainable use, Evaluation, Forecast
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