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A Sensitivity Test on the Minimum Depth of the Tide Model
in the Northeast Asian Marginal Seas
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Abstract : The effect of depth correction in the coastal sea has been investigated through a series of tide
simulations in the area of 115~150°E, 20~52°N of northwestern Pacific with 1/12° resolution. Comparison of the
solutions varying the minimum depth from 10m to 35 m with the 5m interval shows that the amplitude
accuracies of M,, S,, K, tide using the minimum depth of 25 m have been improved up to 42%, 32%, 26%,
respectively, comparing to those using the minimum depth of 10m. The discrepancy between model results using
different minimum depth is found to be up to 20 cm for M, tidal amplitude around Cheju Islands and the
positions of amphidromes are dramatically changed in the Bohai Sea. The calculated ARE(Averaged Relative
Error) values have been minimized when the bottom frictional coefficient and the minimum depth is 0.0015 and
25 m, respectively.

Keywords : coastal sea, minimum depth, tidal modeling
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Fig. 1. The topography of the study area (left) and coastal tidal stations where the observed tidal data are compared with model

results(right).
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Table 1. RMS error of model results depending on minimum depths (bottom friction coefficient 0.0015)

Tidal Minimum depth

components 10m 15m 20m 25m 30m 35m
M Amp(cm) 2430 19.55 15.96 14.11 1758 2280

2 Pha(®) 2521 2253 19.33 18.58 2042 24.59

S Amp(cm) 10.47 9.44 9.20 7.92 7.11 8.15

2 Pha(°) 25.45 2231 19.60 22.04 23.49 24.38

X Amp(cm) 597 529 4.69 442 4.50 495

! Pha(®) 15.19 13.79 13.56 14.07 15.03 1634

o Amp(cm) 3.04 3.04 322 3.77 4.80 5.87

! Pha(®) 11.27 1094 1131 12.12 12.98 1520

Z71310] 35 me] Aol RMS 231 22.80 cmE 57135
o}, S4ke] AT HA4 F40] 10mY W 25.21° W)
oA 25 me ) 18.58°%2 ¢k 8° AE AN} AZ 3}
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2 0] 25mY o 7.92cmB 24.3% FAEg o
HagAo] 30me o 7.11 cmE ok 32% AL 27 7
23T}, 9Ake] Aol HA 440 20 mY W RMS &
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Fig. 2. Comparison between observed tidal amplitude of M,
and calculated values with the minimum depth of (a) 10 m,
(b) 15 m, (¢) 20 m, (d) 25 m, (¢) 30 m and (£f) 35 m.
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Fig. 3. Comparison between observed tidal amplitude of S, and
calculated values with the minimum depth of (a) 10 m,
(b) 15 m, (c) 20 m, (d) 25 m, (e) 30 m and (f) 35 m.
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Fig. 4. M, tidal chart calculated with the minimum depth of
10 m.
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Fig. 5. M, tidal chart calculated with the. minimum depth of
25m.
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Fig, 6. RMS errors of the calculated tidal amplitudes for M,,
S,, K, and O,.
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