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A Revisit to the Myungryang Naval Battle
through Hindcasting Tidal Currents and Tides
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Abstract

As a multidisciplinary study encompassing oceanography and history, we have attempted to reanalyze the course
of a historical navel battle, Myungryang Naval Battle(September 16th, 1597 according to the lunar calendar)
through hindcasting the paleo-tidal currents and -tides(PTC). Firstly, we conducted harmonic analysis using 6-month
current data observed at Uldolmok and 1-year elevation data provided by Korea Ocean Research and Development
Institute in order to understand their characteristics and to hindcast the PTC. Observation results show that
Uldolmok, ~300m wide, relatively narrow channel, is characterized by a flood-dominant mixed mainly semidiurnal
tidal regime induced by relatively-strong shallow water constituents, showing closely a standing wave type of tidal
current. Further, we hindcasted PTC on the day of Myungryang Naval Battle. Our results were compared and
discussed with results(time and speeds of maximum(flood and ebb) currents and high and low water times) of the
previous studies estimated from different methods. Lastly, we reconstruct the course of the event of Myungryang
Naval Battle recorded in the Admiral Sun-Sin Yi's War Diary(Nangjung ligi in Korean) based on our hindcasting
results.

Keywords : Harmonic Analysis, Paleo-tide, Paleo-tidal Current, War Diary, Admiral Sun-Sin Yi
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Fig. 1. Location map of Uldolmok tidal current and tide
observation stations situated on the western tip
of the southwest coast of Korea
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Fig. 2. Scatter diagrams of observed currents (a), tidal currents (b) and residual currents (c) at Uldolmok from

November 3, 2009 to May 4, 2010
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Table 1. Harmonic analysis results of tidal current—
velocities and tides observed at Uldoimok

Tidal-
Tidal current ellipse | current Tides
Constituents velocity
aﬂMaz bdﬁn a’v gv a g
(mys) [ (mys)| () | ) | (mys)| ()] (m) | (°)
M, | 2.58]|-0.04| 133] 253| 2.62| 253 1.12| 352
S, | 0.69]-0.02] 132] 329| 0.70| 328 0.39| 30
Semidiurnal
N, | 041]-0.01| 133] 219| 0.42| 219 0.24| 335
K, | 0.18/-0.01| 132] 324| 0.18| 323[0.11| 26
Ky | 0.25(-0.02| 132| 148] 0.25| 147 0.28| 232
Diurnal
O; | 0.21(-0.02| 130f 90| 0.21| 88 0.21| 200
Fourth. | Ma | 0.34] 0.13| 131] 206| 034|208 0.05| 150
diurnal | Mg, | 0.31] 0.08] 128] 265 0.31] 267 0.04| 233

Note that a,,,, by, ¢ and 9 indicate the semi-major

axis, the semi-minor axis, inclination and phase of the
tidal current constituents, respectively. (a,, g,) and (a,
g) are amplitudes and phase-lags of the tidal current-
velocity and tide constituents, respectively. v, g, and g

are referenced to 135°E.
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Table 2. Monthly and 6-month mean velocities calculated
from 6-month currents observed at Uldolmok

direction
(deg.)

76.1

v-Vel.
(m/s)

0.329
0.351
0.372
0.398

speed
(m/s)

0.339

u-vel.
(m/s)

0.082

Period

11/2009
12/2009
1/2010
2/2010
3/2010
4/2010

Total
(6 month)

0.047 0.354 82.4

0.028 0.373 85.8

0.024 0.399 86.6

0.096 0.304

0.308

0.319 72.5

0.111 0.328 70.2

0.062 0.347 0.353 79.8
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Fig. 3. Udolmok tidal currents (a) and tides (b)
hindcasted in October 1597 and on the period
of Myeongryang Naval Battle (c)
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Table 3. Slack times, flood and ebb maximum velocities( 7, m/s) and times of low and high waters (¢, m) estimated
at Uldolmok on the day of Myungryang Naval Battle(25 October, 1597)

: Choi (1991)
This study (Table 3) Park et al. (2002) Je (2008)
Time V(¢ Time V(¢) Time Time 1409}
06:50
Slack BF 06:32 -0.02 07:15 - (06:42 ~06:54) 06:38 -
13:02
Slack BE 12:18 0.03 13:25 - (12:58 ~ 13:06) 12:57 -
Tidal
currents . . 19:17 .
Slack BF 19:00 -0.01 19:47 - ) ) 19:04 -
(m/s) (19:13~19:21)
Flood Max. 10:12 4.1 10:08 42 - 08:48 5.03
Ebb Max. 14:42 -2.8 16:50 -5.1 - 15:03 -4.36
Flood Max. 22:21 3.8 22:28 4.1 - - -
Low water 05:58 -1.73 - - - - -
Tides 1 High water 12:17 1.63
(m) : :
Low water 18:28 -1.40 - - - - -
Nate that Slack BF and Slack BE indicate slack before flood current and slack before ebb current, respectively. Values
of low and high waters are from mean sea level.
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