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Abstract: Planning and selecting appropriate locating cage culture areas are essential for improving economic benefits and
promoting the sustainable development of cage culture industry. However, several factors affecting cage culture including mar-
ine environment, production management and facility safety, which makes it a complex and multifactor decision-making pro-
cess. Thus, developing an index system to evaluate the impact on the location of offshore cage culture is important. This paper
employs the analytic hierarchy process (AHP) to construct an index system model for offshore cage culture site selection. The
model includes three criteria layers and fourteen index layers, and we quantitatively analyzed the relative importance of each cri-
teria layer and index layer based on expert judgment. Natural factors were the most important indicators in the criteria layer, fol-
lowed by restrictive factors and finally social factors. Among the fourteen secondary indicators, water quality was the most signi-

ficant, while food supply was the least. The AHP-based evaluation index system for offshore cage culture site selection can assess
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the importance of various factors accurately. The findings are beneficial for arranging offshore cage culture area appropriately,

selecting regions suitable for offshore cage culture, and providing guidelines for optimizing and revising marine functional zon-

ing.

Keywords: Offshore cage culture; Site selection; Analytic hierarchy process; Influencing factors; Evaluation index system
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Table 1 Factors affecting offshore cage culture site selection and analysis
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Fig. 1 Evaluation model of factors affecting offshore cage culture site selection
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Table 2 Average random consistency index RI value of 1-10 order matrix
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Table 4 Criteria layer judgment matrix

PEAHIER B SRNFSES R FRIPE R 3 AHXS AL E
(CR=0.001 5) Nature factor (N) Social factor (S) Limiting factor (L) Relative Weight (W)
HAREZE N 1.000 0 8.000 0 3.000 0 0.681 6
HHE S 0.125 0 1.000 0 0.3333 0.0820
PRI R L 0.333 3 3.000 0 1.000 0 0.236 4
#5 EAEZHGERE
Table S Judgment matrix of natural factor
SR 0 3
((E:ﬁ;:oilg) N1 N2 N3 N4 N5 N6 N7 RelatitZXJVZEﬁt W)
N1 1.000 0 2.000 0 7.000 0 4.000 0 2.000 0 3.000 0 5.000 0 0.3129
N2 0.500 0 1.000 0 6.000 0 3.000 0 0.500 0 1.000 0 4.0000 0.168 0
N3 0.1429 0.166 7 1.000 0 0.500 0 0.200 0 0.333 3 1.000 0 0.0390
N4 0.2500 0.3333 2.0000 1.000 0 0.500 0 0.500 0 4.0000 0.088 5
N5 0.500 0 2.000 0 5.000 0 2.000 0 1.000 0 3.000 0 4.000 0 0.218 8
N6 0.3333 1.000 0 3.0000 2.000 0 0.3333 1.000 0 5.000 0 0.1325
N7 0.200 0 0.250 0 1.000 0 0.250 0 0.250 0 0.200 0 1.000 0 0.040 2
x6 HSERFIMTIER
Table 6 Judgment matrix of social factor
. ! )
(?:ié')éi 2) S1 52 53 S4 Relatitﬁex\j/:/zit (W)
S1 1.000 0 0.3333 0.500 0 3.000 0 0.1715
S2 3.000 0 1.000 0 2.000 0 5.000 0 0.470 9
S3 2.000 0 0.500 0 1.000 0 4.000 0 0.284 0
S4 0.3333 0.200 0 0.250 0 1.000 0 0.073 6
7 BREIEE 2= I T AR B
Table 7 Judgment matrix of limiting factor
R L - = 3 fﬁxffﬁi
(CR=0.0015) Relative Weight (W)
L1 1.000 0 3.000 0 8.000 0 0.681 6
L2 0.3333 1.000 0 3.000 0 0.236 4
L3 0.1250 0.3333 1.000 0 0.0820
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Fig. 2 Factor weight distribution of evaluation index system of factors affecting offshore cage culture site selection
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