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Abstract — Most of domestic fishing vessels are small vessels whose length is less than 24 meters. Small fishing
vessels are vulnerable to accidents related to capsizing. However, there is currently no stability criteria for fishing
vessels less than 24 meters in length. In this research 88 domestic fishing vessels are used to examine stability cri-
teria for small fishing vessels. Breadth depth ratios (B/D) are distributed between 2.36 and 6.45 and draft depth
ratios (T/D) are between 0.42 and 0.90. In order to estimate the radius of inertia coefficient required for calculating
the IMO alternative stability criteria, linear regression analysis was performed as a function of B/D and T/D for the
entire ship and each ship type, and the weights, bias, coefficient of determination, and for the estimation of the
radius of inertia coefficient were presented. The IMO alternative stability standard with a value of 0.834 for the
radius of inertia coefficient results a large bias in the estimation of the radius of inertia, and in the case of criteria
A/B, 35 out of 88 vessels will not meet the criteria, so the acceptance rate for domestic small fishing boats will be
too low at 60.2%, which will result in a more stringent standard than the domestic fishing boat stability standard
applied to fishing boats over 24 m in length. When the estimation formula for the radius of inertia coefficient of
small fishing vessels presented in this study is used, the acceptance rate is 95.5% for the IMO alternative stability
criteria A/B and 98.8% for the criteria C/D, indicating that the IMO alternative stability criteria can be utilized as a
criterion applicable to small fishing vessels operating domestically.

Keywords: Small fishing vessel (423 ©]41), Stability(¥¥4J), Linear regression(X & 3] 7] +4]), Radius of
inertia coefficient(¥d §H7 7157), IMO stability code(IMO -¢4 7+74), IMO alternative stability code
(IMO thAIE-27d 117)
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Table 1. Number of fishing vessels by type

Vessel type Number
fishing boat 44
Offshore longline fishing vessel 14
coastal fishing boat 25
coastal gillnet fishing boat 1
Coastal trap fishing boat 2
coastal fishing boat 2
Total 88
Table 2. Number of fishing vessels by hull shape
Hull type Number Shape
A 36 shallow V
B 10 hydroplane
C 5 flat bottom
D 11 sharp V
26 Not specified
Total 88

Fig. 1. Schematics of Hull Type.
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Table 3. Distribution of B/D

B/D Min Max Ave Med Std

All 2.36 6.45 3.86 3.74 0.93

A 243 6.45 3.85 3.60 0.96

B 4.12 5.69 4.86 4.90 0.61

C 4.51 5.55 491 4.78 0.39

D 2.47 5.13 3.54 3.33 0.69
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Fig. 2. B/D distribution.
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Fig. 3. Boxplot of B/D.
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T/D Min Max Ave Med Std
All 0.42 0.90 0.72 0.72 0.11
A 0.49 0.86 0.72 0.72 0.09
B 0.52 0.89 0.71 0.75 0.13
C 0.68 0.85 0.79 0.78 0.07
D 0.42 0.77 0.61 0.64 0.10
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Fig. 5. Box plot of T/D.
Table 5. Distribution of B/T
B/T Min Max Ave Med Std
All 2.71 10.95 5.53 5.53 1.59
A 3.27 10.95 5.48 4.90 1.75
B 5.34 8.09 6.93 6.81 0.96
C 5.62 6.68 6.27 6.32 0.41
D 4.78 7.95 5.67 5.93 0.60
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Table 6. Fitted coefficients of radius of inertia coefficient vs. B/D

Type w, b, R’ rmse mae
All 0.0878 0.7234 0.6573 0.0034 0.0455
A 0.1106 0.6340 0.8179 0.0025 0.0694
B -0.0425 1.3695 0.1796 0.0027 0.0503
C 0.0631 0.7770 0.3315 0.0010 0.0271
D 0.0224 0.9795 0.1982 0.0009 0.0245

Table 7. Fitted coefficients of radius of inertia coefficient vs. T/D

Type W b, R’ rmse mae
All -0.4498 1.3845 0.2415 0.0076 0.0694
A -0.6810 1.5504 0.2961 0.0095 0.0730
B -0.3989 1.4475 0.7278 0.0009 0.0212
C -0.0791 1.1487 0.0176  0.0014 0.0317
D -0.0492 1.0889 0.0194 0.0011 0.0271
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Fig. 8. Regression line (0;) based on B/D (All type).
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Fig. 9. Regression line (o) based on T/D (All type).
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Fig. 11. Regression line (o) based on T/D (Type A).
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Fig. 12. Regression line (a,) based on B/D (Type B).
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Fig. 13. Regression line (ay) based on T/D (Type B).
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Fig. 14. Regression line (ag) based on B/D (Type C).
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Fig. 15. Regression line (ay) based on T/D (Type C).
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Fig. 17. Regression line (a,) based on B/D (Type B) T/D (Type D).
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Table 8. Fitted coefficients of radius of inertia coefficient vs. B/D

R’l

Type w W, b rmse mae
All  0.0853 -0.4135 1.0290 0.8609 0.0014 0.0265
A 0.1006 -0.4418 0.9908 0.9358 0.0009 0.0220
0.0202 -0.4589 13923 0.7518 0.0008 0.0235
C 0.1437 -0.6269 0.8733 0.8951 0.0002 0.0117
D 0.0846 -0.5365 1.0886 0.9611 0.0000 0.0058
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Fig. 18. Comparison of predicted value of radius of inertia coeffi-
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Fig. 19. Regression plane (a;) based on B/D and T/D (Type All).
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Fig. 20. Comparison of predicted value of radius of inertia coeffi-
cient (Type A).
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cient (Type C).

ag (Type C)

B/D 8, o4

Fig. 25. Regression plane (o) based on B/D and T/D (Type C).
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Fig. 26. Comparison of predicted value of radius of gyration (Type D).
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Table 9. IMO stability criteria (IS2008)

Criteria Yes No
GM >0.35 88 0

A(0-30) > 0.055 81 7

A(30-40) > 0.030 55 33
A(0-40) > 0.090 74 14
GZ,,.x at >25° 25 63
GZ;,>0.20 58 30
All criteria 23 65
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Table 10. Stability criteria for fishing vessels 24 m <L <40 m (Korea)

Criteria Yes No
GM 71 17
GM=0.04B+a(B/D)+B

Table 11. IMO alternative stability criteria for fishing vessels with a, =
0.834

Criteria Yes No
GM, A/B 53 35
GM, C/D 85 3

Table 12. IMO alternative stability criteria for fishing vessels with
individual a,

Criteria Yes No
GM, A/B 84 4
GM, C/D 87 1
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