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A Comparison of Geomorphological and Hydrological

Methods for Delimitation of Flood Plain in the Mankyung
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ABSTRACT: River areas include channels, floodplains and all the areas affected by physical and ecological processes in river
systems. It is noticeably different from present riparian zone which is bounded by dykes. In this study, two methods for
delineation of a floodplain are proposed, which are used for evaluation of the function of a river. One of them is a
geomorphology-based technique and the other is hydrology-based inundation analysis. For the Mankyung River, these two
methods are applied to delineate the floodplain area. Areas delineated with both methods are mutually compared. The
results show that the geomorphology-based method is suitable for the delineation of a valley bottom, including the
floodplain in a broader sense, which is unlike an inundated area reflecting contemporary hydrologic conditions. Compared
with other flood frequency areas, a 100-year flood inundation area was found reasonable to represent the spatial extent of a
floodplain without regard to the longitudinal location along a river. However, it is necessary in certain rivers reach where the
division of a channel exists to compare a geomorphological analysis on a valley bottom with an inundation area of different
frequencies.

KEYWORDS: Floodplain, HEC-RAS, LISFLOOD, Multi-resolution valley bottom flatness
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Fig. 1. Topographic map in 1918 and map of land-cover by the Ministry of Environment in 2007.
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Fig. 2. Schematic illustration of the valley floor delineation
based on contours in the topographic map.
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Fig. 3. Valley-bottom calculated using Multi-resolution the valley bottom flatness (MRVBF) scheme in the Mankyung
River watershed. The dotted line indicates the minimum contour. The solid box indicates the computation domains

using a 2D hydrologic model.
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Fig. 4. Topography (a) and the simulation result (b) in a 2D inundation model. (a) The circles indicate the locations
where the stage hydrographs using 1D and 2D numerical simulations were compared. (b) The white lines denote
where the natural rivers were before the levee-construction. The inundated area calculated by the 2D model coincided

with the natural river areas.
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100 years 94.13 15.51 0.83 0.97 0.78 0.97
200 years 96.60 19.89 0.86 1.00 1.00 1.00

*Lower reach, **Middle reach, ***Upper reach in Mankyung River in Fig. 3.
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