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Fig. 2 Distribution function and probability function of navigation risk factor D11 in ice area
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Table 4 weight distribution of indicators
5y HbndE s AN i % 95% " X1 (pg; Pg; )
KD, 0.1459 14.20 [0.157 5,0.126 9]
AEULEED,, 0.259 8 25.22 [0.277 5,0.235 7]
D13 0.102 0 9.96 [0.108 6,0.083 9]
WD 14 0.061 9 6.08 [0.068 6,0.050 1]
WDy 0.063 1 6.19 [0.072 1,0.054 2]
7K Dy 4 0.031 8 3.16 [0.037 2,0.029 7]
TFIED,, 5 0.052 1 5.13 [0.057 9,0.047 8]
VKD gy 4 0.1412 13.75 [0.149 9,0.127 7]
HIKIRED,, 5 0.093 8 9.16 [0.105 3,0.077 1]
VKD yy 5 0.071 9 7.04 [0.080 9,0.068 2]
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Table 5 de—fuzzification of weights and weight vector data

5> BAR4EhR s i ((E)
KD, 0.144 2 (0.124 6, 0.1375, 0.0806)
AEILIE D, 0.258 8 (0.3531,0.2450, 0.1693)
D3 0.060 6 (0.099 0,0.054 5,0.028 6)
WD 14 0.091 2 (0.150 7,0.092 1,0.051 8 )
W% D15 0.064 0 (0.099 5,0.058 3,0.034 3)
T 7K D1 4 0.035 4 (0.123 1,0.081 8,0.058 3)
TR D1, 0.055 0 (0.084 8,0.053 0,0.030 9)
MUK Dy 1 0.1452 (0.206 7,0.141 1,0.087 7)
KR RED,, 5 0.100 7 (0.206 7,0.096 0,0.059 5)
UKD 2,3 0.077 9 (0.111 5,0.074 6,0.047 5
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Study on Identification of Navigation Risk Factors in Ship Ice Area

LI Cheng—hai', LIU Jie', YU Qi—jun’

(1.Shandong Vocational College of Communications, Weifang261206, China;
2.The First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266041,China )

Abstract: In order to identify the risk factors affecting the safety of ship navigation in ice area, an analytic
hierarchy process model of risk factors affecting ship navigation in ice area is proposed in this study.In view of
the complexity and uncertainty in the identification of factors affecting ship navigation safety in ice area, a fuzzy
analysis method based on simulation hierarchy process is proposed by combining Analytic hierarchy process (AHP),
fuzzy number and simulation technology. this method is used to identify the influencing factors of ship navigation
safety in ice area. The scientificalness and rationality of the research on the identification of factors affecting ship
navigation safety in ice area are analyzed and verified from two aspects of model and navigation expert value. The
results of analysis and verification show that visibility, wind and sea water density are the main risk factors
affecting the safety of ship navigation in the ice area.
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