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Nonlinear Finite Element Model for Tidal Analysis(II)
-Model Application-
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Summary

The TIDE, nonlinear finite element model for the simulation of tidal analysis in a shal-

low coastal area was tested for its applicability at the Saemankeum day.

Calibration of the TIDE model has been carried out using the six observed field data
collected at five locations within the region for tidal velocity.

Verification tests have been done using the six observed field data and four data ob-
tained from the hydraulic model test for the tidal velocity and elevation. Since the simula-
tion results for the tidal elevation at Kunsan outer port by the TIDE model are well
agreed with the results from the tidal table for one month, it is proved that the TIDE
model may be used effectively to predict the tidal movement in the Saemankeum bay for

a longer period.
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Fig. 1. Co-tidal chart
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Fig. 2. Saemankeum mesh by triangular and
quadrilateral element
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Table-1. Measurement of tital velocity and elevation

Station Location Observation Period Remarks
Al 35°53"30"N 87. 9.27(11:00)~ 9.28(00:00), Spring
A2 126°28"48"E 87.10. 3(12:00)~10. 4(01.00), Neap
35°52"30"N .
B 126°2209"E 89.7.20(21:00)~7.21(10:00), Spring
C1 35°46"40"N 89. 9. 2(09:00)~ 9. 2(22:00), Spring Tital
C2 126°20"15"E 89. 9. 7(13:00)~ 9. 8(02:00), Neap Velocity
35°41736"N .
D 126° 267 367E 89.10.30(14:00)~10.31(03:00), Spring
E1l 35°41736"N 89.11. 1(17:00)~11. 2(06:00), Spring
E2 126°29°00"E 89.11. 7(13:00)~11. 8(02:00), Neap
35°56°29"N
7.10. . ~10. . .
F 126°32708"E 87.10. 3(12:00)~10. 4(12:00), Neap
Gl 35°50°20"N 89. 9.27(11:00)~ 9.28(11:00), Spring Tital
G2 126°29°21"E 87.10. 3(12:00)~10. 4(12:00), Neap Elevation
35°43'00"N
.10. :00) ~10. :00), N
H 126°28730"E 87.10. 3(12:00)~10. 4(12:00), Neap
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Table-2. Calibration of TIDE model for

tidal velocity .
(unit : msec)

Friction Factor
0.5C; | 1.0C, | 1.5C; | 2.0C;
RMSE| 0.2602 | 0.2366 [ 0.2156 | 0.2088
Al | MAE [0.2050|0.1928 | 0.1759 | 0.1667
R 10.8698(0.8994|0.9220| 0.9290

RMSE| 0.2914 | 0.2615 | 0.2624 | 0.2494
B MAE | 0.2394 | 0.2401 | 0.2445 | 0.2350
R [0.9044|0.9585{0.9677 | 0.9928

RMSE| 0.2048 | 0.2107 | 0.2021 | 0.2079
1 MAE | 0.1587 | 0.1502 | 0.1479 | 0.1574
R ]0.9312}0.90100.9060 | 0.8993

RMSE| 0.1671 | 0.1369 | 0.1400 | 0.1502
C2 | MAE [0.1261|0.095510.1038{0.1511
R [0.8205)0.8879 | 0.8896 | 0.8707

RMSE| 0.16130.1143 {0.1157 { 0.1202
D MAE | 0.1335 | 0.0820 | 0.0882 | 0.0999
R }0.9721}0.9712(0.9683 | 0.9697

RMSE| 0.1649 | 0.1071 | 0.0909 | 0.0932
E2 | MAE |0.1388|0.0863 | 0.0730 | 0.0724
R [0.9651]0.9670|0.9674|0.9614

RMSE| 0.2082(0.1778 | 0.1711 | 0.1716
Mean | MAE | 0.1669 | 0.1411 | 0.1388 | 0.1410
R [0.9105]0.9368 | 0.9368 | 0.9371

Station | Error

A= 2.0Cioll 4] 0.2088, 0.2494m/sec, Clu}
E22]A ) A= 1.5Cio A 0.2021, 0.0909m/sec,
C22} DA|AA A= 1.0Coll A 0.1369, 0.1143m
/secE 7H ZRglow | MAE: E24]739] 2.0C
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Table-3. Verfication of TIDE model

Classification Tidal Velocity(m/sec) Tidal Elevation(m)
Station A2 Eil Mean Gl G2 H Mean
RMSE 0.1129 0.1748 0.1438 0.1750 0.4482 0.1936 0.1485 0.2413
MAE 0.0921 0.1347 0.1134 0.1516 0.3682 0.1705 0.1194 0.2024
R 0.9074 0.9309 0.9201 0.9916 0.9769 0.9908 0.9936 0.9882
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