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A Study on the Tidal Current State of Myeongnyang Strait on the Date of
Myeongnyang Sea Battle, by Orbital Period of Celestial Body
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8 & gHORHERES 15979 53 99 16¥(¥F 102 25Y) ARAS A 5T oAl XFE B A 7 A 133 0]
g St AT 1333 S =Y AA sdA] Hue dFeln, ARATY BEE vt giolth. o] T HFe 1389 M £ HAeR
o Ao A& diFste del oA, HEFEY] F& APy 55T 2/E o] 8staxl sto] 99 1590 dld ¢F9eRE 19S & o
o 2ol Aol AAs srolshdrh. 2 ATl HEUAH AN 2 - A d T A Vsl & 9%E & w4 27 A
HE 2487 93 248 Stk Aol dojAE HE 24 E(equilibrium theory of tide) ¥ £88F4 %A Z(dynamical theory of tide)
S 7IHko 2 Shed, X tol tig HA(E, Bl f/del HHUH A Qo] 94 T HE IAANEE FA S5 FUE B
grozM Asleh elar 1 AN digte] RSP o R Aatdt 2 ARE AL wEoE YA P 25 JEHE F2t
Atk o Ay, WEFE e Y 064 3680 AFsiA BMEoR 527 AlFEte] 09413080 Hh F49 83xEe o231, 12
Al 48F0)] ThA] FEZ o HAFsto] 164] 1280 A 549 99%w-Eo] =udl thS 194 068=0l] EAZow thA] AFsigvin Audt
7} Ak

Yigol . WA, wEFE, 2, 2HE, AT TV, 2R

Abstract : Miraculous victory of Myeongnyang sea battle turned the tide of the Joseon's entire war against Japan and it is regarded
as one of the most remarkable sea victories in the world history. In the sea battle of Myeongnyang, on September 16, 1597(lunar
calender), the Joseon navy with 13 battle ships, led by Admiral Yi Sun-sin, won the Japanese navy with their fleet of 133 warships. There
were several reasons why Admiral Yi decided on this location or battle. Myeongnyang strait is so narrow and had currents so powerfil
that many ships could not pass strait simultaneously. Therefore, despite being vastly outnumbered, Admiral Yi used terrain and tidal
current advantage to defeat Japanese navy's numerical advantage. In order to find out the tidal state of Myeongnyang strait on
September 16, 1597, topological phase of sun and moon was studied by orbital period of earth and moon. The tidal state of
Myeongnyang strait on September 16, 1597 is estimated based on the theories of tide and tide tables. As a result of this study, time of
slack water were fund to be 0636, 1248 1906 and time/speed of maximum tidal current were found to be 0930/83kts(NW),
1612/9.9kts(SE).

Key words @ Myeongnyang sea battle, tidal current, topological phase, periodic orbital movement, theories of tide
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o 3 Aw)Q] FEE v g FHE sk glon
A 9 F71% Foedd(365.2422%) 0. 24 s
g 7k Slrk ofell whato] &o] FAAES] WEe 4
3] Bet AP S agEg weEe o] ofy
W, Fews do FHAEIE WA olF= F o ouA

(ascending node, descending node)& ©]2 X(nodal axis)<
o] FAsE W) Wgdo g 3wAS 3] A(retrograde) 3t

Al Ak ek oluet B3 W x4t A M (periapsis) 7
AA] M (apoapsis) = Alko] A #3hol| ma} o] Fate], A4
B AAHE 9l= AM(line of apsides)& go] &x3}= Wk
o2 3 (prograde)stet. wheba] e} o] $)/te] U
o] f1de= A= FI(E AT Aste]l HAEA A,

I F71% ZAoixA Avh(Rama, C. M. M, 2014) Fig. 1l
e wMe Mo Ax g XLE FAoR 3 Ao BRY

i

—_ =

el it Wd=E Blow, Fig 20« &9 s - 2
A ] o] (retrograde), Fig. 30l 2AH - A A< o]
(prograde)ol] i3t MEEE BT}

Prime Meridian Moon Orbit

Greenwich >

Equator

Ecliptic -

Fig. 1 Illustrative diagram for lunar orbit, ecliptic,
celestial equator and apparent orbital motion of

sun and moon

DESCENDING
NODE

ASCENDING
NODE

ORBITAL SPIN OF MOON

Fig. 2 The retrograde of lunar ascending node and

descending node on the ecliptic

o

of\

Fig. 3 The prograde of periapsis and apoapsis of lunar
orbit
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ol fEfe] Ao R FAs= FUIE AT A%
& WEahe 3lo] dAlx el 1elste] Table 1
ojlm] L&zl AF7E 2 ste] o8 71|
F(laps time)& AFE3HAL, o]& HddA 7l=d o
A AR FIIR Ui AdrE Aol 7HE 2 e AT
FZ3HH Table 29 Al 1, 2, 4, 6, 730] A} HolA &
= vk} ol Al 1, 2 4, 6, 782 Al 7kA] AHdS
3 AF7])
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Table 1 Lapse time(D) for various cycles of nodical month, anomalistic month, synodic month

Nodical month Anomalistic month Synodic month Remark
Cycle | Lapse time(D) | Cycle | Lapse time(D) | Cycle | Lapse time(D)
1 1 2721222 1 27.55455 1 29.53059
2 76 2068.129 75 2066.591 70 2067.141
3| 152 4136.257 150 4133.183 140 4134.283
4| 228 6204.386 225 6199.774 210 6201.424
51 242 6585.357 239 6585.537 223 6585.322 Saros eclipse cycle
6| 255 6939.116 252 6943.747 235 6939.689 Unnamed
71 304 8272515 300 8266.365 280 8268.565
8| 318 8653.486 314 8652.129 293 8652.463
9| 3% 1072161 389 1071872 363 10719.6
10| 470 12789.74 464 12785.31 433 12786.75
11| 471 12816.96 465 12812.87 434 12816.28 Unnamed
12| 434 13170.71 478 13171.07 446 13170.64 Double Saros eclipse cycle
Table 2 oM ARAFE 2 F712 e A3 A4d5 £9] 0AE E@sa drkn ® 57} uk
o o 2xEsE A7) A 9aow ddstA 376
i, F2ARAG(EA, )9 i8S o Ags) ok @
F7F A&, ol Aol A AekstH Table 2 o 63l
UE  Gregoriana 25717} 718 @b g 31957171 E 3]
1, 71 ol9le] ARASRES BNA(EA, 1)l ofi= 4
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Table 2 The quotients of lapse time(D) divided by synodic month, nodical month, anomalistic
month, tropical year, period of lunar orbital precession

Synodic Nodical Anomalistic Tropical Period of lunar
Lapse time(D) month month month year orbital precession
D/2953059 | D/27.21222 | D/27.55455 D/365.2422 D/6793.4765
1 |6585.32 223.0000 241.9986 238.9921 18.0300 0.9694
2 16939.69 235.0001 255.0211 251.8528 19.0002 1.0215
3 [12816.28 434.0001 470.9752 465.1239 35.0898 1.8866
4 13170.64 445.9999 483.9973 477.9842 36.0600 1.9387
5 [19755.96 663.9999 725.9959 716.9764 54.0900 2.9081
6 |135870.20 4600.9988 4992.9848 4930.9535 372.0003 20.0001
7 1142809.90 4835.9992 5248.0062 5182.8067 391.0005 21.0216
8 652685.10 22102.0015|  23985.0001 236%7.0181 1786.9926 96.0753
1: Saros 215°7] 2 : Unnamed 3 : Unnamed 4 : Double Saros 4]5=7] 5 : Triple Saros 25-7]
6 : Gregoriana 2]5*7] 7 : Unnamed 8 : Heliotrope 2]57]
oA Zt Aydgo tigt AFae =M (FA, i) AHAA
3. a0 CHE =AM AL & Ass 2 A, A A9 7 A & 9FE Ee
Zaoll= st oAt 8 EH o A o] v oz wi
7t Azpelrdl] ko] 2ARAAH(FA, 2a1) AP A @ 7 slew, Aol A7 5 ARl 9 gkl 9%
w2 Brlety] 9ate] AFES HE o & Aol o)Lt & e 2AY ADEE ] e S Bole,
A 2=A eut AAE 77k W] el 2B 2A} O AYEE Aids 6585.329(18.03008) > 6939.69%
S 20 Table 3 o]t} A|%aS TR OZ AL o] fi= A% (19.00021d) > 12816.28%1(35.08981) > 13170.642(36.0600
g Zwo A= g EAdolY WEA EZ, &bl W) > 19755969 (54.0900) o2 et Adds RIS
TAL ol AldE vl glolA Q1917 g.2le) 9% 248 & a7 vk S, Ads 6585.3290(18.0300)  olvh
o] Mg} Aol 917] wEo|th (Fule] ZA K 195215 6939.69¢(19.000211)= AH&3tH @2} 10 HelollX ZAIE
E] A% 9o & Table 29 6, 7, 832 #1938 Table 3 AEstA AP 71 e Ao woEnh
Table 3 The tidal times and height of Cheju port for various lapse time(D)
Tide(B) Julian Lapse Julian Tide(H)
Date(A) Time | Height Date(C) Time(D) Date(C+D) Date(E) Time | Height
0437 33 0426 58
. <1ﬁ%§982Z5) 1026 | 271 | 2450353, | 6585.320 92456938, gg}é-}%ﬁ%) 1019 | 292
19 1655 %5 59666 (18.0300%3) 91666 10:00 1650 62
243 | 273 2235 285
0416 42 0426 58
) (lﬁilgﬁ) 1013 | 256 | 2449999, | 6939.690 2456938, gg}lﬁ'rl%%%) 1019 | 292
e 1633 47 22666 (19.00023) 91666 s 1650 62
: 219 | 246 : 2235 285
0435 55 0426 58
. (1321397%5) 1015 | 259 | 2444122, | 1281628 2456938, ggﬁf%%%) 1019 | 292
oy 1641 12 63666 (35.08983) 91666 v 1650 62
: 256 | 290 : 2235 285
0417 52 0426 53
A (1}1%%981164) 1006 | 256 | 2443768, | 13170640 | 2456938, gg}éf%%%) 1019 | 292
e 1626 2% 27666 (36.06003) 91666 v 1650 62
: 2238 | 277 : 2235 285
0420 20 0426 53
. (1&222%%5) 0935 | 200 | 2437182 | 19755960 | 245693%. ggiﬁf%%%) 1019 | 292
s 1630 0 95666 (54.090013) 91666 000 1650 62
: 205 | 220 : 2235 285
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WHYFEEEE oF 25vtd dEFHoR "Holx] fAste Faste] AEsdnh ATl gisk JA (L, Bl fdol
Huzle] A9 WEFrre] AFAE A4 #AE 34 HE ol dojit &el 15974 109 25¢U(S 99 169)9]
star Q17] wiiEoll, Table 4 o= ¥3zlo] 24 AL A} Ny A3 Aow AekE = 19693 10€ 259(2 9€ 15
sto] EAlsATh ] Hazle] diste] 24 o1t 4 Dol ik Bl 24 FAAE x| S9E vl 75
Ald AL 1934 dFE ol = 1969 ol gk x4 Apgke ¢ # vk 2ok
oA e ZAxkel 1987, 1988, 2005 =2 Wzl A FS

Table 4 The estimated tidal times and heights of Byeokpajin on 1597.10.25.

Julian . Julian Tide(E)
Date(A) | By | Lapse Time© | ptomecy | PateD Time | Height
0521 10
1597.10.25. 1969.10.25.
2304649. 2440520. 1124 433
1 | (lunar 9.16) 135870.2 (lunar 9.15)
91666 11666 1749 67
10:00 14:48
2316 367
0530 20
1597.10.25. 142455.52 1987.11.5.
2304649. 2447105. 1117 420
2 | (lunar 9.16) (135870.2 + (lunar 9.14)
91666 43666 1739 80
10:00 6585.32) 22:29
2304 360
0518 0
1597.10.25. 142809.89 1988.10.25.
2304649. 2447459, 1126 450
3 | (lunar 9.16) (135870.2 + (lunar 9.15)
91666 80666 1752 50
10:00 6939.69) 07:22
2322 390
0514 10
1597.10.25. 149040.84 2005.11.16.
2304649. 2453690. 1128 430
4 | (lunar 9.16) (135870.2 + (lunar 10.15)
91666 756 1756 70
10:00 13170.64) 06:08
2323 350
Table 5 o= WsAle) 24(2A), 2% dB5Ee] 2F 8 wAST Ak Bl Y Amel waw wse] n(x)
A& diste] o] BATE xo] Al 482 FIS Fo] & ZAIZRE g 80 AvS AHstH HEHTE 2/ AF
ASLEE o] FEE Asahy A% A4 duy 2ANE A} ehde o 7 A
Table 5 The tide of Byeokpajin and tidal current of Myeongnyang sudo( + : stream to NW, - : stream to SE)
Date Slack | Maximum | Slack | Maximum | Slack | Maximum | Slack | Maximum Slack
(Lunar Date) Knots Knots Knots Knots Knots Knots Knots Knots
i 1969.10.25. 0024 0348 0636 0930 1248 1612 1906 2142
(1969.9.15.) 0 -95 0 +8.3 0 -9.9 0 +75
) 1988.10.25. 0020 0344 0633 0928 1249 1615 1914 2151 0052
(1983.9.15.) 0 -9.8 0 +89 0 -104 0 +7.8 0
Tide of Byeokpajin
Date Low High Low High Remark
1988.10.25. 0518 1126 1752 2322 )
3 Tide Table
(1983.9.15.) 0 450 50 390
1969.10.25. 0521 1124 1749 2316 .
4 (Estimated)
(1969.9.15.) 10 433 67 367
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Table 6 The tidal time of Byeokpajin and slack time of Myeongnyang sudo tidal current

Tidal time of

Slack time of

B - A (minute)

Byeokpajin(A) Myeongnyang sudo(B)
1969.10.25 1988.10.25 1969.10.25 1988.10.25 1969.10.25 1988.10.25
1 0521 (low) 0518(low) 0636 0633 5 I6)
1124(high) 1126(high)) 1248 1249 34 83
3 1749(low) 1752(low) 1906 1914 7 82
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