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River bathymetry model based on the analytical curves.
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Abstract

Accurate hydrodynamic modeling requires accurate topographic data as one of the inputs. Topographic
data usually are entered into hydrodynamic modeling in the form of digital elevation model (DEM). For these
DEMs high bathymetric accuracy is required. The river bathymetry is usually created by the spatial interpolation of
discrete points or cross sections data. The bathymetric quality of DEM depends on the quality of the measurement,
the used technology and the size of the input data set. Extensive surveying of large areas are time-consuming and
expensive. The mathematical modeling can be the alternative way to create the river bathymetry.

We present the mechanism for creating of the river bathymetry model based on the analytical curves. In
this model, analytical curves are transformed into cross sections. Themain mechanism consists of four steps: (1)
Creating of the analytical curves. (2) Conversion of the curves to real state (current width, current flow area). (3)
Creating of the 3D bathymetric network from the analytical curves. (4) Creating the bathymetry model. In our
paper we evaluate the final quality of the bathymetric model, and the ability of the analytical curves to represent
the shape of the cross section. The hydrodynamic comparison was also assessed. The DEM with the bathymetric
model, DEM with the measured bathymetry, and DEM without bathymetry were used as topographic inputs for
the established hydrodynamic model.

The novel approach was applied on the part of the Vltava river in the Czech Republic. The bathymetry of
the river and inundation areas were described on the base of the point fields. The bathymetric point field was
measured by Meridata ty MD500 echo sounder. DMR 5G data set (product of aerial laser scanning) was used for
describing the inundation area.
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