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ABSTRACT 
River restoration and maintenance projects for alluvial channels with movable beds and banks require 
equilibrium geometries to minimize channel deformation by erosion and sedimentation. A stable channel design 
includes many complex problems related to hydraulics, fluvial geomorphology, and sediment transport. A stable 
channel is one in which channel dimensions of slope, width, and depth remain balanced between erosion and 
sedimentation of channel beds and banks, and input and output sediment discharge. However, despite being the 
most sensitive variable when designing channels, the sediment transport capacity for the design channel is 
calculated by a restrictive equation. Therefore, the stable channel analysis which can apply various sediment 
transport equations is required to design channels. The objectives of this study are to calculate stable channel 
geometries for three different streams using SCAD (Stable Channel Analysis & Design) program developed for 
applying various sediment transport equations. An algorithm for a stable channel design program was developed 
by modifying Copeland’s method. The program provides a useful solution considering design constraints such as 
a fixed width and depth, as well as various solutions for stable channel condition over a wide range. The study 
reaches of Cheongmi Stream, Wonju Stream and Naesung Stream in Korea have been selected. The Cheongmi 
Stream is where the abandoned channel restoration has been performed; the Wonju Stream is a gravel bed 
channel, unlike general rivers in Korea; and the Naesung Stream is a sand bed channel. The results produced by 
this study could be used for developing the evaluation procedure to determine the stable channel geometry. 
 

 
Figure 1. Study Sites for Stable Channel Analysis and Design 
 



The stable channel analysis results of the Cheongmi Stream from applying various sediment transport equations 
indicated that the current section had deeper depth and milder bed slope compared to the stable channel results 
predicted by SCAD program. This could be represented in relation to the formation of sandbars around the 
current section in the Cheongmi Stream. With the fixed base width, the predicted slope was steeper and the 
predicted depth was shallower than the current condition. In the case of the application with the fixed depth, for 
Yang [1] and Ackers and White [2] equations, the predicted slopes were milder than the current section; while 
for Brownlie [3] and Engelund and Hansen [4] equations, the predicted slopes were steeper than the current 
section. For all sediment transport equations, the predicted base width was narrower than the corresponding 
section (Fig. 2). 
 

 
Figure 2. Comparison of Stable Channel Design with Currents Section at the Cheongmi Stream 
 
For the Wonju Stream, the stable channel design has been calculated by using SCAD program with a sediment 
transport equation for gravel beds. As a result, with the fixed width, the depth predicted by Ackers and White [2] 
equation was the shallowest and Meyer-Peter and Müller [5] equation produced deeper depth than the current 
section. In the case of the application with the fixed depth, the width predicted by Engelund and Hansen [4] 
equation was twice wider than the current section and the width predicted by Meyer-Peter and Müller [5] 
equation was wider than the current section (Fig. 3). 
 

 
Figure 3. Comparison of Stable Channel Design with Current Section at the Wonju Stream 
 
For the Naesung Stream, the current section has the steepest slope compared to the result of SCAD calculations. 
Especially, Yang [1] equations produced milder slope than Ackers and White [2], Brownlie [3], and Engelund 
and Hansen [4] equations. With the fixed width, the current section geometry was quite different with the 
calculated depth and slope using SCAD program with various sediment transport equations. 
 
Based on the analysis, it was concluded that the calculated results for stable channel design varied depending on 
the sediment transport equations used. Therefore, sensitivity analysis is required for stable channel design for 
river maintenance or restoration projects. For all cases in this study, the current condition of the channel section 
was out of the range of the predicted results from different sediment transport equations. This indicates that the 
current section has the possibility for changes in the channel geometry.  
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