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Comparision of Tidal Current Patterns at Keum River Estuary before
and after Construction of Keum River Bank and Coastal Structures

Chang-Hwan Jang

Construction Technology Examination Division, Korean Intellectual Property Office
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Abstract The tidal current patterns at Keum River Estuary before and after the construction of coastal
structures were compared according to the CASES. The depth-integrated and tidal difference treatment
applied FLOW2DH numerical model was used for the tidal current predictions. The test conditions
consisted of before construction of coastal structures (CASE1), after construction of coastal structures
(CASE2), and the addition of watergate operation(CASE1Q and CASE2Q), and present (CASE3). CASE1
showed a stable tidal current pattern, such as a natural estuary. In CASE2, the tidal current velocities
and directions of the Keum River Estuary were changed due to the installed coastal structures. In
particular, the tidal current velocities of the Gaeya open channel sections (P5~P9) in CASE2 were
calculated to be 10~30% larger than that of CASEL. In the case of the Gunsan Inner Harbor (P4), which
is closest to the Geum River Estuary, the ebb flow rate was approximately 250~300% faster than that of
other CASEs due to the discharge of the watergate operation for 2.7 hours during the ebb of CASE1Q
and CASE2Q. This will affect sediment transport, and it is predicted to lead to seabed changes. CASE3
is considered to be entering the stabilization stage according to the simulation of the tidal current

velocities and directions of the Keum River Estuary and the surrounding coastal area.
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Table 1. Case Study

CASE Conditions

CASE1 Depth data in 1990

CASE2 Depth data with coastal structures in 1990
CASE1Q CASE1 with watergate operation
CASE2Q CASE2 with watergate operation
CASE3 Depth data in 2010
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Fig. 3. Comparison of tidal current velocity for P2.
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Fig. 7. Comparison of tidal current velocity for PG6.
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Fig. 8. Comparison of tidal current velocity for P7.
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Fig. 12. Tidal current vectors at 9 (lunar time) for
CASEL1.

Fig. 13. Tidal current vectors at 3 (lunar time) for
CASE2.

Fig. 14. Tidal current vectors at 9 (lunar time) for
CASE2.
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Fig. 15. Tidal current vectors at 3 (lunar time) for Fig. 18. Tidal current vectors at 9 (lunar time) for
CASE10. CASE20.

Fig. 16. Tidal current vectors at 9 (lunar time) for Fig. 19. Tidal current vectors at 3 (lunar time) for
CASE10. CASE3.

Fig. 17. Tidal current vectors at 3 (lunar time) for Fig. 20. Tidal current vectors at 9 (lunar time) for
CASE20. CASE3.
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Fig. 21. Tidal ellipse diagram for CASEL.

Fig. 24. Tidal ellipse diagram for CASE20.

Fig. 22. Tidal ellipse diagram for CASE2.

Fig. 23. Tidal ellipse diagram for CASE1Q.
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Fig. 25. Tidal ellipse diagram for CASE3.
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