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Estimation of Weight Parameters for Small Fishing Vessels in Accordance with

Loading Conditions
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Abstract - This study proposed estimation methods for weight and center of gravity of small fishing vessels. Weights loaded on small
fishing vessels were divided into fixed weights such as crew; fishing gear, and variable weights such as fiiel, fresh water, provision, bait,
and fish. Based on statistical analyses with weight data of several small fishing vessels, weight, longitudinal center of gravity (LCG),
vertical center of gravity (KG) of each item were represented as linear fiinctions of vessel gross tonnage. In addition, weighting fictors
of variable weights were added on estimation formulas in accordance with vessel loading conditions, e.g. fill load departure condition.
Estimation methods were verified using actual small fishing vessel data.
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Table 1 Items on small fishing vessels

Type Items

Fixed weight Light weight, crew, fishing gear

Variable weight | Fuel, fresh water, provision, bait, fish
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Table 2 Standard loading conditions of fishing vessels

Loading

No. condition Payloads
1 Full load - Consumables such as fuel, fresh
departure water, provision are fully loaded.

- 75% of consumables such as fuel,
fresh water, provision are used.
— Fishes are fully loaded.

Fishing ground
departure

- 90% of consumables such as fuel,
3 | Full load arrival |fresh water, provision are used.
- Fishes are fully loaded.

- 90% of consumables such as fuel,
fresh water, provision are used.

- 20%(or 409, if unusual operation)
of fishes are loaded.

4 | Partial arrival
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CONDITION NO 2 FULL LOAD DEPARTURE
WEIGHT L.C.G  L-MOMT  V.C.G  V-MOMT F.S.M
DEADWEIGHT ITEMS
ton n ton*m m ton*m ton*m
F.0.T(C) 1.725 0.778 1.34 0.441 0.76 1.39
CREWS & EFFECT 0.030 0.880 0.07 2.070 0.17 0.00
STORE & SPARE(STORE) 0.196 2.480 0.49 0.460 0.09 0.00
F.W.CAN(ON UPP.DE.) 0.400 -5.000 -2.00 1.930 0.77 0.00
LUB.CAN(IN E/R) 0.184 -2.155 -0.40 0.300 0.06 0.00
SUB TOTAL 0.584 -4.104 -2.40 1.416 0.83 0.00
BAIT & FISH(ON UPF.DK.) 0.595 -6.360 -3.78 1.620 0.96 0.00
PASS. (171,08 UPP.DK. ) 1.360 0.000 0.00 1.890 2.57 0.00
SUB TOTAL 1.955 -1.936 -3.78 1.808 3.53 0.00
DEADWEIGHT 4.540 -0.943 -4.28 1.185 5.38
LIGHT SHIP WEIGHT 16.782 -1.811 -30.39 1.174 19.70

TOTAL WEIGHT -1.626 -34.67 1.176 25.08

Fig. 1 An example of weight data of small fishing vessel

Table 3 Small fishing vessels used in statistical analyses

Gross tonnage, | Length,
Type Number
GT [ton] Lpp [m]
Coastal
multi—purpose 14 6~10 11~17
fishing vessel
Coastal long liner 7 20~29 17~22
Coastal gill netter 5 3~24 9~22
Coastal pot
L 3 3~10 9~17
fishing vessel
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Fig. 2 Number of fishing vessels according to vessel type
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Table 4 Notations of weight and center of gravity

Item Weight LCG KG

Fixed weight (light W, LCG, KG,
+crew+fishing gear)

Fuel w; LCG, KG,
Fresh water W, LCG, KG,
Provision W; LCGy KGy
Bait W, LCG, KG,
Fish W LCGy KG;y
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Table 5 Weighting factors of variable weights according to
loading conditions

Fuel,
Loading condition fresh water, | Bait | Fish
provision
[Weighting factor] [a] (3] (7]
Full load departure 1.00 1.00 0.00
Fishing ground departure 0.25 0.00 1.00
Full load arrival 0.10 0.00 1.00
Partial arrival 0.10 0.00 | 0.20
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Fig. 3 Fixed weight with gross tonnage
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Fig. 4 Longitudinal center of gravity of fish with gross
tonnage
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Fig. 5 Vertical center of gravity of fuel with gross tonnage
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Table 6 Slopes and intercepts of weight functions

. A B r (correlation
Notation . .
(slope) (intercept) coefficient)
W 2434 0.000 0.962
w; 0.355 0.000 0.832
W, 0.209 0.000 0.749
W, 0.024 0.000 0.391
W, 0.167 0.000 0.768
|8 1.320 0.000 0.902

Table 7 Slopes and intercepts of LCG functions

. A B r (correlation
Notation .
(slope) | (intercept)| coefficient)
LCG(from AP) 0.160 3.556 0.794
LCG, (from AP) 0.168 2421 0.591
LCGy*(from MS) -0.223 -4.221 -0.626
LCGy*(from MS) -0.258 -3.522 -0.874
LCG,(from AP) 0.420 4427 0.753
LCGy(from AP) 0.272 6.549 0.916

Table 8 Slopes and intercepts of KG functions

. A B r (correlation
Notation . .
(slope) (intercept) coefficient)
KG, 0.029 0.840 0.771
KG, 0.030 0.334 0.876
KG, 0.027 1.273 0.445
KGy 0.055 1.378 0.856
KG, 0.004 1.082 0.113
KGy 0.029 0.269 0.916
o] 14} A9 yaHS AAR 0o AR R, 2he
=T WA Tl FoE FHE S WA 93

Table 89X KG9 FE=5cl et A7t vz o

|
L7 Aol 4% AR ol gl el wpro] wjAs
SR

2 o fr o
o o = oo o

Moz W RS
= K i N
8 ofk o _:
e L
o Js‘ f?; =
24 . Mo
= 2 o —{g
T o H
o > N
~ 2
FN oft
o 1

fo

-

o2l
Jot
ki
N
)
HE
o
™
o
)
I
—_
<
otk
I
2
)
o
X
r
—
Q
)]

o2
-z

(MS, midship)E 7oz FE38to] 12k 3A4E 2
F3Ath Table 79141 9 A * = F4FAAM R A2
ojujgth, HFAom 4 (2)0] vidstr] del obe 4 (5)
AAA AP 7|Eo® 3 grow wWgslofoR it

i

M wo ox ol > |o ¢x
(o]

- 19 -



Full load arrival condition
(29 vessels used in present analyses)
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Fig. 9 Comparison between estimated and actual KG of 29
vessels used in present analyses
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Table 9 Gross tonnage, length and total weight, KG

information for 8 small fishing vessel by
Kim(1999)

No. 1 2 3 4
GTlton] 1.71 1.99 2.99 2.99
L [m] 7.80 8.70 870 8.80

Full load departure
W [ton] 4.668 5.195 8.857 8787
KG [m] 0.604 0.619 0.730 0.853
Fishing ground departure
W [ton] 4.807 5.455 8.187 8.956
KG [m] 0.585 0.592 0.752 0.833

No. 5 6 7 8
GTlton] 4.99 4.99 793 7.93
L [m] 10.90 10.80 13.00 12.80

Full load departure
W [ton] 11.262 14.040 17.318 21.801
KG [m] 0.873 0.886 1.014 0.950
Fishing ground departure
W [ton] 11.000 13.116 18413 19.491
KG [m] 0.865 0.913 1.017 0.959
Full load departure condition
( 8 fishing vessels in Kim(1999)'s study )
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Fig. 10 Comparison between estimated and actual weight of
8 vessels in Kim(1999)’s study

Fishing ground departure condition
( 8 fishing vessels in Kim(1999)'s study )
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Fig. 11 Comparison between estimated and actual KG of 8
vessels in Kim(1999)’s study
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