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( (™ 1 9 Ur)ollA 2006 79 1957E 20078 79 4974 3699 &
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o2}, 919] A7) slg 5 Ve TS A X3} Hofl 2iE 9 HeE A
Bol= 4 24 HEH(Correct Tidal Species Modulation, CTSM)°]l, &
Z(tidal species)d= Y 7|7t @7] a4 5 TS AR (IE 1 9 Uo)
QI a7 BE AR (A" » 9 Un) 1 27 228 OiE £5
(K1, M2, MO3, M4, M6, MSf)ol tigt Z=ZH|e} ZZFxFE  112(Tidal
Constants Correction, TCC)5to] ZHE FAISH T

1. F2 IIFE 222 Y 22 ¢ ANE =R F ARSI K2R gt

E
223G, )) | 8 AN | u 2 4k v AR 2%

Az | A7 | a=me | Az
(S2, K2) 182.7 0.264 17.6 0.281 3.6
(S2, L2) 31.8 0.234 8.0 0185 63.0
(N2, Mu2) | 3.8 0.580 155.4 0.373 255.9
(N2, Nu2) 205.9 0.237 334.2 0.305 9.9
(K, P1) 182.7 0.676 352.2 0.310 35.2
(MSf, Mf) 182.6 0.698 330.8 0.385 15

(2007), 203-206 F=.
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(a) Tide hindcast at St. H0 (Harmonic) (1637) ‘
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An Estimation of Tides and Tidal Currents on the
Day of the 1637 Qing Troops' Ganghwa Island
Landing Operation

BYUN Do-Seong (Korea Hydrographic and Oceanographic Agency)
KIM Hyowon (Korea Hydrographic and Oceanographic Agency)
KOO Bumjin (Seoul National University)

Abstract. On 16 February 1637, Qing troops landed on Ganghwa Island and
occupied Ganghwa Castle. According to the conventional narrative, a few
Joseon warships bravely fought in vain to deter the enemy from crossing
the shallow, narrow Yeomha Waterway while the main fleet cowardly ran
away. A close investigation of firsthand accounts of this battle, however, re-
veals that no Joseon warships blocked this waterway during the Qing ferry-
boats’ advance. Here the question arises: What kept Joseon’s naval warships
from entering this waterway while the Qing boats were able to cross? In
exploring possible answers, Joseon's records indicate that the presence and
timing of strong tidal currents might have been a crucial obstacle to the
warships’ movement. Given the substantive differences in accounts between
Joseon and Qing, this paper attempts to verify which account is more accu-
rate, by hindcasting the paleo-tidal currents and tides (PTCT) of the day
via two methods: a conventional harmonic prediction method and a correct
tidal species modulation with tidal constant correction method. The PTCT
results in general, and the timing of the hindcast high tide and slack water
period (around 10:30 am) in particular, tally with the Joseon account.
Moreover, our results provide new evidence to support the detailed re-
construction of events surrounding the Qing troops’ 1637 landing operation.

Keywords. Qing invasion of Joseon in 1637, fall of Ganghwa Island, Yeomha
Waterway, paleo-tides, paleo-tidal currents



