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ABSTRACT

That explore the natural causes of marine accident is helpful in reducing the
possibility of marine accident in each harbor. The natural causes cannot be entirely known
by humans, so they fit in with the grey characteristics. Based on Grey System Theory, this
paper establishes an analysis model of the accident’s natural causes on port vessels
accidence. According to the analysis using the model, this paper finds out the natural
causes of the port vessels accidence and the scientific basis of administration. The results

of our research can significantly avoid and reduce the heavy loss of the port vessels
accidence.
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FHIEREE (x4 0.9319]0.9243|0.9483(0.9420|0.9559]0.9836|1.0000[0.9773]0.9798
PRI ¢ AR -
e 8 (LB AT R [ ™ in’ﬁpf“ [ 2]
HL 4 TR B 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
CEIENAE D) 0.9583(0.8750|1.0000(0.5417]0.7917|0.5000[0.5417|1.0000(0.3333
S ) 1.0000[0.5000[0.5000[0.5000[0.5000[0.0000|1.0000[0.0000[0.5000
A2 T x) 0.9076|0.8319/1.0000[0.8908|0.9412(0.7731]0.8655(0.7731]0.8571
2] 1 E( x3) 0.8000[0.9769|0.8846|0.8769]0.8846|1.0000(0.9000|0.9769|0.8846
A T xy) 1.0000[0.9079{0.8553(0.9474|0.9079]0.9408|0.9408|0.9605/0.9737
5 1BV xs) 0.0000[0.0000|0.0000[0.0000|0.0000|0.0000[0.0000[0.0000{0.0000
LB xo) 0.6071]0.3929(0.4286|0.5714]0.4286|0.4286|1.0000|0.5000(0.3571
B ) 0.6000|1.0000(0.5200|0.4000|0.2800|0.1600[0.3200[0.2800|0.2000
T 5 xg) 0.8000|1.0000(0.8333(0.8000|0.7333(0.7000(0.7667|0.7333(0.6667
T 2 xo) 0.9868|0.9737|0.9474]0.9868|0.9474|0.9868|0.9737|1.0000|0.9868
>10.0mm V< x0)  0.8491(0.5283(0.7358(0.8868(0.7358(0.6604(1.0000[0.7547(0.9434
R (o) 0.9012]0.9622(0.9855(0.9390|1.0000|0.8983|0.9448|0.9215|0.9448
Vg T [T FE B 1)) 0.9991]0.9997|0.9984(1.0000[0.9991|0.9994|0.9988|0.9985(0.9977
9508 (x0s) 0.9506]0.9630(0.9835(0.9506]0.9630|0.9588|1.0000[0.9712(0.9753
SIS (x,) 0.9338[0.9142(0.9167]0.9534(0.9657|0.9877|1.0000[0.9779(0.9914
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32 LR E B RRFIZF HA

EEF 3.0 T ATEAR A I RS PTG B 8 e O B
@&ummp@awfwvwWﬁwﬁ%iﬁWHWa@iyismﬁvQﬂ
%QPﬁﬁm%ﬁw%'xﬂ?% 5] (x, ) I AETEHIEBEA (k) > H 5 B
mﬂ* A9 EH 12

B FIP R 9 =12 VEvrR 2 o minmin A, (k)??maxmaxA (k) > Fﬁ

SUAE U5 PR A1 €{0.1,02,0.3,-- 1.0}, A 23) 0 PR R
iR SRR O PR - ﬂ“*(®$WWW%V*??
@wﬂ’uvmfwvﬁﬁﬁﬁ’%ﬁlﬁ RS 1 AR
EF’@ﬁﬁ%% $#7ﬂﬁﬁ%ﬁ@(ﬁ’dQ%%@iwﬁﬁﬁ%_jw
il > “F”HF L H I L“Q*j?’“ s A sl T,ﬁ’ LAY B
/ﬁPT"J IEATE SIS BV Jt"”*@ﬁ“ IR RIENE FRR
Ty o SR A 135 A 16 -

Fe 9 FLIZH T Y PO [ s Y e SR

1992 | 1993 1994 | 1995 1996 | 1997 | 1998 | 1999 | 2000

S
=

2
—
b

0.0000 | 0.7166 | 0.0784 | 0.2718 | 0.2923 | 0.6096 | 0.5401 | 0.5829 | 0.6310

=}

)

—_—
byl

0.1683 | 0.2735 | 0.4118 | 0.3338 | 0.3545 | 0.3211 | 0.2718 | 0.0284 | 0.1611

f=3

oy

—
bl

0.4258 | 0.0125 | 0.2118 | 0.3486 | 0.0711 | 0.1839 | 0.1954 | 0.4171 | 0.0658

0.0000 | 0.0963 | 0.1390 | 0.4385 | 0.2139 | 0.1818 | 0.3636 | 0.2406 | 0.3209

0.1000 | 0.5166 | 0.5882 | 0.0385 | 0.4257 | 0.3096 | 0.0401 | 0.1171 | 0.3690

f=}

S

—
b

=

X

—
byl

0.3750 | 0.1168 | 0.2132 | 0.3135 | 0.2507 | 0.0154 | 0.4599 | 0.1254 | 0.3393

o

N

—
byl

0.0000 | 0.2766 | 0.2518 | 0.1615 | 0.1343 | 0.0096 | 0.0599 | 0.0229 | 0.1510

(=3

&

—
=~

0.0323 | 0.1544 | 0.2505 | 0.5615 | 0.3098 | 0.2936 | 0.3954 | 0.3203 | 0.1754

[>l>l>[>[>ol>l>l>l>l>
& .
bl

S | S | S | N | N | SN | SN | SN | N | N

=)

3

—
b

0.0370 | 0.2217 | 0.3130 | 0.5245 | 0.3003 | 0.3533 | 0.4352 | 0.4171 | 0.3566

Agyo(k) [0.1638 | 0.0420 | 0.1962 | 03115 | 0.2967 | 0.0628 | 0.3909 | 0.1240 | 0.3690
Ay (k) 102525 | 0.1689 | 0.3714 | 0.4201 | 0.3743 | 0.3365 | 0.2814 | 0.2286 | 0.2781
Ay, (k) [ 0.0011 | 02826 | 0.4100 | 0.5615 | 0.3732 | 0.3897 | 0.4582 | 0.4150 | 0.3665
Ay (k) [0.0633 [ 02412 | 03822 | 0.4982 | 03195 | 0.3397 | 0.4599 | 0.3834 | 0.3310
Aga(k) [0.0000 [ 02477 | 03747 | 05360 | 0.3539 | 0.3904 | 0.4433 | 0.3916 | 0.3677
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#* 10 F,HQ%F%FJ’T:E Y B S B[S B B | I e S A
Ay (k) | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Ay (k) 01967 |0.1077 | 0.1549 | 0.4615 [ 0.2319 | 0.1231 | 0.5714 | 0.0341 | 0.1868
Ay (k) |0.4854 03024 |0.1429 | 0.3879 | 0.3462 | 0.0348 | 0.0789 | 0.1757 | 0.2688
Ay (k) [0.5110]0.0392]0.0788 | 0.1622 [ 0.0060 | 0.1680 | 0.2585 | 0.4231 | 0.1805
Ay (k) [0.6084 | 0.0956 | 0.0117 | 0.2343 | 0.0734 | 0.2564 | 0.0000 | 0.2716 | 0.3846
Ays(k) [0.6538 0.6923 [ 0.2308 | 0.2885 | 0.6538 | 0.1731 | 0.7500 | 0.5769 | 0.1154
Ay (k) [0.4538]0.1590|0.1308 | 0.0838 | 0.1017 | 0.2120 | 0.0000 | 0.0009 | 0.2154
Ay (k) 03462 0.6923 [0.7308 | 0.5385 | 0.3462 | 0.9231 | 10000 | 0.5769 | 0.1154
A (k) 10591303077 |0.2067 | 0.4615 | 0.3462 | 0.0481 | 0.0625 | 0.4231 | 0.3846
Awl(k) [0.6047|0.1929|0.1545 | 0.3468 | 0.1986 | 0.0542 | 0.0492 | 0.4231 [ 0.3518
Ago(k) [0.4735]0.1513 [ 0.0750 | 0.0139 | 0.0637 | 0.1526 | 0.0000 | 0.0460 | 0.1223
Ay (k) 104854 | 0.2994 | 0.2505 | 0.4241 | 0.3441 | 0.0312 | 0.1123 | 0.3462 | 0.3846
Ay, (k) 106532103077 [0.2681 | 0.4614 | 0.3452 | 0.0768 | 0.0009 | 0.4212 | 0.3822
Ay (k) 105924 | 0.2667 | 0.2323 | 0.4001 | 0.2970 | 0.0359 | 0.0000 | 0.3944 | 0.3559
Aga(k) [0.6435]0.2779 | 0.2420 | 0.4252 | 0.3202 | 0.0575 | 0.0104 | 0.3945 | 0.3846
PRI ¢ AR -
11 R AT RS P P B 5 H L AR A

Ay (k) | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
AOl(k) 0.0888 | 0.0399 | 0.2141 | 0.0262 | 0.1392 | 0.1689 | 0.2252 | 0.1724 | 0.0100
Aoz(k) 0.1426 | 0.2293 | 0.1552 | 0.1187 | 0.1392 | 0.0629 | 0.0634 | 0.1798 | 0.1825
Ay (k) [ 02215 [ 0.1992 | 02247 | 0.1866 | 0.1274 | 0.0382 | 0.0351 | 0.0286 | 0.1706
AO4(k) 0.1823 | 0.4070 | 0.0927 | 0.1117 | 0.2454 | 0.1928 | 0.0648 | 0.0000 | 0.0543
Aos(k) 0.7785 | 0.7532 | 0.7658 | 0.7848 | 0.8608 | 0.3906 | 0.8065 | 1.0000 | 0.2658
Ay (k) | 02451 | 03865 | 0.1658 | 04515 | 0.1274 | 0.3287 | 0.0506 | 0.1000 | 0.0008
A07(k) 0.0642 | 0.6103 | 0.2342 | 0.6420 | 0.4322 | 0.8192 | 0.3779 | 0.5714 | 0.3056
Aog(k) 0.1306 | 0.2468 | 0.2342 | 0.2152 | 0.0029 | 0.0380 | 0.0052 | 0.0455 | 0.2658
Ay (k) | 01649 | 0.1148 | 02153 | 0.1775 | 0.0072 | 0.0186 | 0.0318 | 0.0000 | 0.2470
Aqo(k) | 00100 | 02916 | 0.0158 | 0.1310 | 0.4185 | 0.2313 | 0.0506 | 0.0192 | 0.0419
Ay (k) | 0.0915 | 0.2348 | 0.1622 | 0.1852 | 0.1392 | 0.0540 | 0.0134 | 0.1220 | 0.1738
Aolz(k) 0.2208 | 0.2468 | 0.2332 | 0.2151 | 0.1383 | 0.0377 | 0.0496 | 0.0019 | 0.2638
Az (k) | 01866 | 02197 | 0.2109 | 0.1687 | 0.1005 | 0.0070 | 0.0506 | 0.0233 | 0.2387
Aga(k) | 01534 | 01712 | 0.1825 | 0.1572 | 0.0951 | 0.0216 | 0.0506 | 0.0227 | 0.2456
VR AP -
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S 12 TesE R Y Y P Bl [ s Y| 1 s SR EER
Ay \k 1992 1993 1994 1995 1996 1997 1998 1999 2000
0i
Ay (k) | 0.0417 | 03750 | 0.5000 | 0.0417 | 0.2917 | 0.5000 | 0.4583 | 1.0000 | 0.1667
A,k 0.0508 | 0.0431 | 0.0000 | 0.3491 | 0.1495 | 0.2731 | 0.3239 | 0.2269 | 0.5238
02
Ak 0.1583 | 0.1019 | 0.1154 | 0.3353 | 0.0929 | 0.5000 | 0.3583 | 0.0231 | 0.5513
03
A,k 0.0417 | 0.0329 | 0.1447 | 0.4057 | 0.1162 | 0.4408 | 0.3991 | 0.0395 | 0.6404
04
Ay (k) | 09583 | 0.8750 | 1.0000 | 0.5417 | 0.7917 | 0.5000 | 0.5417 | 1.0000 | 0.3333
A,k 0.3512 | 0.4821 | 0.5714 | 0.0298 | 0.3631 | 0.0714 | 0.4583 | 0.5000 | 0.0238
06
A,k 0.3583 | 0.1250 | 0.4800 | 0.1417 | 0.5117 | 0.3400 | 0.2217 | 0.7200 | 0.1333
07
Ak 0.1583 | 0.1250 | 0.1667 | 0.2583 | 0.0583 | 0.2000 | 0.2250 | 0.2667 | 0.3333
08
Ak 0.0285 | 0.0987 | 0.0526 | 0.4452 | 0.1557 | 0.4868 | 0.4320 | 0.0000 | 0.6535
09
Aok 0.1093 | 0.3467 | 0.2642 | 0.3451 | 0.0558 | 0.1604 | 0.4583 | 0.2453 | 0.6101
010
A,k 0.0572 | 0.0872 | 0.0145 | 0.3973 | 0.2083 | 0.3983 | 0.4031 | 0.0785 | 0.6114
011
A,k 0.0408 | 0.1247 | 0.0016 | 0.4583 | 0.2074 | 0.4994 | 0.4572 | 0.0015 | 0.6644
012
A,k 0.0077 | 0.0880 | 0.0165 | 0.4090 | 0.1713 | 0.4588 | 0.4583 | 0.0288 | 0.6420
013
A,k 0.0245 | 0.0392 | 0.0833 | 0.4118 | 0.1740 | 0.4877 | 0.4583 | 0.0221 | 0.6581
014
TR R R
F 13 JLhgwt AR ¢ AT D g *Jf?%t‘?j‘“
y(xy,x,) | §=01| & =02 =03| & 04| =05| & 0.6 =07| & =08 4’70.9 =10 ;;ﬂtr -
7(Xy,X,) 0303403877 | 0.4525 | 0.5039 | 0.5459 | 0.5811 | 0.6110 | 0.6367 | 0.6592 | 0.6790 | 0.5360 | 12
y(xy,%,) 03043 [ 0.4280 [ 0.5120 | 0.5738 | 0.6213 | 0.6591 | 0.6900 | 0.7157 | 0.7374 | 0.7560 | 0.5998 | 7
7(Xy,x;) | 03955 [0.5143 | 0.5904 [ 0.6446 | 0.6855 | 0.7177 [ 0.7437 | 0.7652 [ 0.7833 | 0.7988 | 0.6639 [ 2
7(xy,x,) [03803 [ 04931 | 05705 | 0.6268 | 0.6697 | 0.7036 | 0.7311 | 0.7538 | 0.7730 | 0.7893 | 0.6491 [ 3
¥(xy,X5) [0.3546 [ 0.4707 | 0.5451 | 0.5989 | 0.6403 | 0.6734 | 0.7007 | 0.7236 | 0.7431 | 0.7600 | 0.6210 | 6
7 (xy,%¢) [03399 [ 0.4598 | 05403 | 0.5989 | 0.6438 | 0.6794 | 0.7084 | 0.7325 | 0.7529 | 0.7703 | 0.6226 [ 5
7(Xy,x,) 05783 [0.6737 | 0.7331 [ 0.7737 | 0.8035 | 0.8263 [ 0.8442 | 0.8588 | 0.8709 | 0.8810 | 0.7844 | 1
7(xy,Xg) [0.2965 [ 0.4190 [ 0.5023 | 0.5636 | 0.6110 | 0.6488 | 0.6797 | 0.7056 | 0.7275 | 0.7463 | 0.5900 | 8
7(xy,%y) [0.2554 [ 03697 | 0.4511 [ 0.5130 | 0.5620 | 0.6019 | 0.6350 | 0.6630 | 0.6869 | 0.7076 | 0.5446 [ 9
7(X,X,0) | 03529 [ 0.4840 [ 0.5672 | 0.6260 [ 0.6702 | 0.7047 | 0.7326 | 0.7555 | 0.7748 | 0.7912 | 0.6459 | 4
7(xy,%,,) [0.2280 [ 0.3548 [ 0.4450 [ 0.5127 [ 0.5654 | 0.6078 | 0.6425 | 0.6716 | 0.6963 | 0.7175 | 0.5442 | 11
7(Xy,X,,) | 0278803692 | 0.4410 | 0.4984 | 0.5451 | 0.5838 | 0.6164 | 0.6443 | 0.6684 | 0.6894 [ 0.5335 | 13
7(Xxy,%,5) | 0235803534 04372 | 0.5010 | 0.5514 | 0.5923 | 0.6263 | 0.6550 | 0.6795 | 0.7008 | 0.5333 | 14
7(Xy,x,,) | 02878 [ 0.3799 [ 0.4526 | 0.5102 [ 0.5569 | 0.5954 | 0.6278 | 0.6553 | 0.6790 [ 0.6997 | 0.5444 | 10
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o SR '/[]E‘sﬁ T F%‘I’ﬂﬁ ﬁﬁbéﬁitﬂﬂiﬁ“ IF“ TR
F”%ﬁq”?‘l*ﬁ B ET T IR ?Jﬂﬁf'ﬁ?ﬂ% IV A i ﬁﬁ“ A Rai
[l fit i MQ‘EJ [?iliﬂ o [i I e [ A g e s T J" *E"‘{'H%E]iﬁﬁlf@rt
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y(x,,x;,) | &=01|{ =02[ & =03| & =04 =05| S =06 g” =0.7| £ =08 g” =09| < =1.0 %g{% £

7(xy,x,) | 03758 [ 0.5259 | 06139 | 0.6729 [ 0.7156 | 0.7481 [ 0.7738 | 0.7946 | 0.8118 [ 0.8263 | 0.6859 [ 5

]/(xo,xz) 0.3549 | 0.5008 | 0.5893 | 0.6500 | 0.6946 | 0.7289 | 0.7561 | 0.7783 | 0.7968 | 0.8124 | 0.6662 6

]/(xo,x3) 0.4406 | 0.5760 | 0.6548 | 0.7076 | 0.7459 | 0.7750 | 0.7980 | 0.8167 | 0.8321 | 0.8451 | 0.7192 4

7()60,)64) 0.4644 |1 0.5850 | 0.6576 | 0.7073 | 0.7439 | 0.7721 | 0.7945 | 0.8128 | 0.8281 | 0.8410 | 0.7207 3

7(x0’x5) 0.2275 | 0.3561 | 0.4434 | 0.5080 | 0.5582 | 0.5987 | 0.6320 | 0.6601 | 0.6841 | 0.7048 | 0.5373 13

7(x0’x6) 0.5188 | 0.6442 1 0.7158 | 0.7626 | 0.7958 | 0.8208 | 0.8402 | 0.8557 | 0.8685 | 0.8792 | 0.7702 2

y(xo,x7) 0.1836 | 0.2976 | 0.3800 | 0.4435 | 0.4945 | 0.5364 | 0.5717 | 0.6018 | 0.6278 | 0.6506 | 0.4788 14

7(x09x8) 0.3118 | 0.4487 | 0.5359 | 0.5980 | 0.6448 | 0.6817 | 0.7114 | 0.7360 | 0.7567 | 0.7743 | 0.6199 12

]/(XO,X(;) 0.3518 | 0.4958 ] 0.5830 | 0.6430 | 0.6873 | 0.7215 | 0.7487 | 0.7710 | 0.7896 | 0.8054 | 0.6597 7

7(x09x10) 0.5737 | 0.6986 | 0.7637 | 0.8046 | 0.8329 | 0.8538 | 0.8700 | 0.8828 | 0.8933 | 0.9021 | 0.8075 1

7(x09x11) 0.3096 | 0.4487 ] 0.5382 | 0.6018 | 0.6496 | 0.6870 | 0.7171 | 0.7419 | 0.7626 | 0.7803 | 0.6237 10

}/(Xo,xlz) 0.3343 | 0.4565 ] 0.5383 | 0.5978 | 0.6433 | 0.6794 | 0.7087 | 0.7331 | 0.7536 | 0.7712 | 0.6216 11

7(Xy,X3) | 03697 [ 0.4915 | 05714 | 0.6289 | 0.6724 [ 0.7066 | 0.7343 | 0.7571 | 0.7763 | 0.7927 | 0.6501 | 8

7/(x09x14) 0.3411 | 0.4687 | 0.5516 | 0.6110 | 0.6561 | 0.6916 | 0.7203 | 0.7441 | 0.7640 | 0.7811 | 0.6329 9
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y(x,,%;) | & =01| & =02| & =03| & =04| & =05|& =06|&=07| =08 4’1:0.9 =10 ﬁ:%ﬁf L
7(Xy,x,) | 05254 | 0.6649 | 0.7393 | 0.7863 | 0.8187 | 0.8426 | 0.8608 | 0.8753 | 0.8870 | 0.8967 | 0.7897 | 3
7(Xy,x,) | 04356 | 0.5999 [ 0.6892 | 0.7456 | 0.7846 | 0.8131 [ 0.8350 | 0.8523 [ 0.8663 | 0.8778 | 0.7499 | 11
7(xy,X;) | 04837 | 0.6311 | 0.7110 [ 0.7620 | 0.7976 | 0.8238 | 0.8440 | 0.8600 | 0.8730 | 0.8838 | 0.7670 | 8
7(x,,x,) | 04921 | 0.6308 | 0.7074 | 0.7569 | 0.7917 | 0.8176 | 0.8377 | 0.8537 | 0.8668 | 0.8778 [ 0.7632 | 9
7(Xg,x5) |0.1380 | 0.2385 [ 03162 | 0.3787 [ 0.4302 | 0.4736 | 0.5106 | 0.5427 | 0.5707 | 0.5955 | 0.4195 | 14
7(Xy,X,) | 04313 | 05660 | 0.6458 | 0.6998 | 0.7390 | 0.7690 | 0.7927 | 0.8119 | 0.8278 | 0.8412 | 0.7124 [ 12
7(x,,x,) 02317 03573 | 0.4437 | 0.5082 | 0.5586 | 0.5993 | 0.6329 | 0.6612 | 0.6853 | 0.7062 | 0.5384 | 13
7(X,Xg) [ 05497 | 0.6711 [ 0.7388 | 0.7828 | 0.8139 | 0.8372 | 0.8552 | 0.8697 [ 0.8815 | 0.8913 | 0.7891 | 4
7(Xy,Xy) [ 05938 0.7095 | 0.7722 | 0.8123 [ 0.8402 | 0.8609 [ 0.8768 | 0.8894 [ 0.8996 | 0.9082 [ 0.8163 | 1
7(X4,X,0) | 05737 [ 0.6905 | 0.7529 | 0.7932 | 0.8217 | 0.8432 | 0.8599 | 0.8733 | 0.8844 | 0.8937 | 0.7986 | 2
7(xy,x,,) | 04798 | 0.6320 [ 0.7140 | 0.7659 [ 0.8017 | 0.8279 [ 0.8480 | 0.8639 [ 0.8768 | 0.8874 | 0.7697 | 7
7(Xy,X,5) | 04765 [ 0.6136 | 0.6918 | 0.7433 | 0.7798 | 0.8072 | 0.8284 | 0.8455 | 0.8594 | 0.8710 [ 0.7517 | 10
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