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Uncertainty Analysis of a Coastal Physical Model in Gyeonggi Bay
and Han River Estuary
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Abstract : A model has been constructed in this study for the investigation of physical characteristics of the
Gyeonggi Bay and Han River estuary. MIKE 21 HD (HyDrodynamics) has been used for the uncertainty
analysis of the tide of the Gyeonngi Bay and Han River estuary. A total of 15 model experiments have been
performed for the hydrodynamic parts and the analysis of results have been made in terms of RMSD (Root-mean
square deviation) which has been frequently employed in the suitability analysis of hydrological data since the
introduction by NERC(1975), U.K. A smaller value of RMSD indicates the more suitability of a parameter to the
model. Analysis of the hydrodynamic results has shown that RMSD of the mean tidal range has the largest value of
0.1148 at Yeomha channel while has the smallest value of 0.0400 at Yeonphyong-do, indicating that the uncertainty
in the mean tidal range on near-shore side is larger than that of offshore side. Experiment with reduced water depth
by 10% has produced a most significant increase in RMSD. It is therefore implied that the model response changes
more sensitively to water depth rather than grid sizes, open boundary forcing and river discharge.

Keywords : Gyeonggi bay, Han river estuary, MIKE21, tide, RMSD
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Fig. 1. Geyonggi Bay and Han River estuary with information
on bathymetry and tidal stations operated by NORI
(National Oceanographic Research Institute).
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Fig. 2. Comparison of observed and computed tidal water lev-
els at Inchon, Ansan, Pyengtaek, Anheung and Daesan
over 16 days.
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Table 2. Error of M.S.L.(Harnonic Constants of Tide)

(unit: cm)
X -
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uncertainty analysis.

Table 5. Monthly mean discharges of Han River, Imjin River
and Yeseong River in July 2006 deduced from
WAMIS(http://www.wamis.go.kr).
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Table 6. Results from the model uncertainty analysis(Kyeonggi Bay)
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Table 7. Results from the model uncertainty analysis(Han River Esturary)
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Table 8. RMSD values of mean tidal range computed for the parametric combinations.
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