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Abstract — The movement of drifting ships on the sea is closely related to marine environmental forces such
as waves, currents, winds, etc. To develop a prediction model for trajectories of drifting ships, an experiment
on the movement of drifting ships was carried out in the Southeastern Sea of Korea. Five types of ships includ-
ing a life raft and four ships with G/T 10tons, G/T 20 tons, G/T 50 tons, and G/T 80 tons, were considered in
the experiment. The G/T 50 ton class ship was used as a base ship for obtaining the currents, winds and heading
angles of ship following the trajectory. The trajectory of each ship was measured by DGPS(Differential Global
Positioning System) and collected using APRS(Automatic Position Reporting System) installed on the base
ship. The error range in position fix of DGPS are approximately +1 m. The drift speed of ship in the experiment
was between 3% to 5% of wind speed and drift direction of ship was deflected by £+90° from wind direction.
Also, the heading of drifting ship was normal to wind direction.

Keywords: DGPS( H A X 5P A A8, APRS(AFEH X EAI A A8, drifting  ship(EFA 8,  drift
speed (BEF-5F5), drift direction(3F33F), heading angle(X52Z})
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Table 1. Summary of experiments to observe the movements of drifting ship.

Date of experimeat (Moon’s age) Numbers of experiment

Durations of each experiment Tide levels of Busan Harbor

12:22~13:22 (60 mins) 38 cm at 06:40

Apr. 26, 2000 (20.6) 4 14:32~15:02 (30 mins) 87 cm at 12:37
15:26~15:51 (25 mins) 38 cm at 18:30
12:06~12:29 (23 mins)
12:44~13:45 (61 mins) 43 cm at 08:18

Apr. 27, 2000 (21.6) 5 14:07~14:37 (30 mins) 71 cm at 14:01
15:06~15:32 (26 mins) 48 cm at 20:32
16:22~16:45 (23 mins)

1:24~12:35 (61 mi
}3'26~i§'26 §6z) 2123 41 cm at 09:36
Apr. 28, 2000 (22.6) 4 : : 74 cm at 16:14

14:32~15:34 (62 mins)

16:06~16:40 (34 mins) 43cm at 22:25
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Fig. 1. Drifting ships for tracking in our
experiments.
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Fig. 2. Trajectories of drifting ships in the Southeastern Sea of
Korea on Apr. 27, 2000.
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Fig. 3. Velocity of wind (upper), current (middle), and drift of G/T
50t class ship (lower) on Apr. 27, 2000 (Wedge in the bottom figure
means the heading angle of drifting ship).
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Fig. 4. Trajectories of drifting ships in the Southeastern Sea of
Korea on Apr. 28, 2000.
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Fig. 5. Velocity of wind (upper), current (middle), and drift of G/T
50 ton class ship (lower) on Apr. 28, 2000 (Wedge in the lower fig-
ure means heading angle of drifting ship).
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Table 2. Ship Drift Speed related wind and current.
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Correlation coefficient

T f Shi hip Drift Speed
ype of Ship Ship Drift Speed SDS (m/sec) Wind raT—
. SDS=0.05W+0.33
Life raft SDS=0.85C+0 46 0.25 0.04
SDS=0.03W+0.22
G/T 10 ton class SDS=087C+0.28 0.25 0.11
SDS=0.03W+0.18
G/T 20 ton class $DS=0.90C+0.23 0.26 0.13
SDS=0.04W+0.15
G/T 50 ton class SDS=1.17C+0.22 0.33 0.16
SDS§S=0.05W+0.11
G/T 80 ton class SDS=1.74C40.12 0.44 0.39
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Fig. 6. Relationship between the speed of wind and drift speed of G/
T 50 ton class ship.
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Fig. 7. Relationship between the speed of current and drift speed of
G/T 50 ton class ship.
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Fig. 8. Histogram of the differences of ship drift direction from the
wind and current directions. The positive value means that the direc-
tion of drifting ship is deflected to the right from the wind and cur-
rent directions.
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Fig. 9. Histogram of the differences of ship heading angle from the
wind and current directions. The positive value means that heading
angle is clockwise rotated from the wind and current directions.
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