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Can the hydraulic relationship between drainage
area and channel length be used to pinpoint
the location of a river capture event within a region?

I. Background

Many studies examining river evolution rely on the hydraulic relationships first put forth by
Leopold and Maddock (1953) and Hack et al. (1957). The first of these relationships
identified by Leopold and Maddock found that the hydraulic geometry of a stream channel
as expressed by width, depth, velocity, and suspended load are simple power law functions
of discharge at a given river cross section. These power law functions reveal similar
trending graphs for river systems in varying physiographic settings (Leopold and Maddock,
1953). Further studies of this concept investigated the relationship between the
morphologic features of a drainage basin and the topography of the surrounding landscape
by examining the physical characteristics of the basin along with its longitudinal profiles.
By analyzing a variety of different streams in varying environments, Hack et al. (1957)
established a uniform relationship between stream length and drainage area such that
stream length increases directly as the 0.6 power of the drainage area. The relationships
established by both Leopold and Maddock (1953) and Hack et al. (1957) form some of the
fundamental principles of geomorphology and have proven to be valuable tools in
determining deviations from steady-state within a river network.

One such process that disrupts steady-state within a system is river capture. In an area
like southwestern Norway where the landscape is heavily glaciated with little fluvial imprint
remaining, determining points of river capture is extremely difficult. We propose a method
in which we combine the previously observed geomorphic evidence in the region with a
quantitative analysis of the hydraulic relationship between stream length and drainage area
in order to accurately pinpoint where a capture event may have taken place.

Figure 1: The relationship between drainage area and channel length
(from the divide) from Hack et al. (1957). Reveals the power law
relationship between the two variables as defined by the equation:

L=1.4A%°

Where L is length and A is area.
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The process of river capture is difficult to
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III. Field Site IV. Methods Figure 5
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shows relative relief overlaying a hillshade with high relief in red and low relief in blue. Streams were then correlated to geomorphic evidence of capture on the landscape
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evidence proves our method
to be succesful in identifying
areas of river capture. This
suggests that river capture is
able to be assessed in a

region even in the absence of
fluvial indicators.
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processes within the region.
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