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Abstract: The relative elevation model (REM, abbreviation for Relative Elevation Model)represents the altitude
relative to the river surface or active river channel, which is derived from the digital elevation model (DEM,

abbreviation for Digital Elevation Model) , and can eliminate the influence of unclear DEM representation caused
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by the longitudinal terrain of the river and the blurred terrain caused by the large height difference, so that the
subtle variations of river topography can be more clearly represented on the floor plan. Therefore, it is of great
significance to study the generation method and applicability of REM. Through literature review, this paper selects
a section of the Carson River in the Sierra Nevada, California, USA as the experimental area, and uses its high—
precision(meter—level resolution) DEM data to introduce three REM generation methods: kernel density method,
inverse distance weighting method, and cross section interpolation method. Through the comparison of REM and
DEM, as well as the comparison of the effects of three REMs, it is concluded that: When the elevation difference
is too large, the DEM visualization scheme often cannot play a good role in the characterization of river landforms,
especially in interpretation, while using REM can solve the problem of blurred details caused by excessive height
difference; the main advantage of the cross section interpolation method is that it can be adjusted according to the
needs of users with relatively strong robust and more flexible, but its degree of automation is low and it takes a long
time, so it requires more manual intervention; the kernel density method is relatively less time-consuming, and
the REM results rarely have artifacts or wrong relative height values, but the kernel density method leads to some
potential artifacts or wrong relative heights, which are reflected in the deviation at the end of the study river range;
the advantage of the inverse distance weighted method (IDW, abbreviation for Inverse Distance Weighted )is that it
takes less time to create, and only needs to input two data: DEM and river centerline, but it is easy to fail in
special areas due to inappropriate search distance. Therefore, REM will play an important role in the detailed
description of rivers, and its generation method has been practically applied, but needs to be further improved
and perfected. The REM model does not require complex calculations, and is suitable for comparative studies of
rivers that are difficult to conduct on-site investigations, which has a wide range of applications and plays an
important role in the research on river migration, flood analysis, river management and restoration, biological
habitat selection, and cultural assessment.
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Fig.2 Technical flow chart of cross section interpolation method
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