Using Drainage Area Power-Law Relationships as a Method to Test For Points of River Capture
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Can the hydraulic geometry of a stream be used to LI Hydraulic Geometry IV. Methodology
pinpoint where a river capture event may have taken The morphometric relationships that r.eveal hoW width, depth and velocity The program MatLab 1s often used in conjunction with ArcGIS by
place T o region" of flow .1ncrease as a power—law function of dramage. arca gre term.ed the geomorpho]ogists 1n order to generate the longitudinal proﬁ]e of a
) hydraulic geometry of a stream channel. These relationships provide river. My goal is to take the profile51 code that was generated by
important determinants in the progressive evolution ot the channel researchers at MIT to explicitly create longitudinal profiles and
I. Background and Motivation dpwnstream and are often expressed as power-law equations that ShQW alter 1t so that it calculates and displays channel length versus
linear trends on log-log plOtS (Leopold and Maddock, 195 3). Deviations drainage area of a river network. This involves taking apart the
This past summer our research team from these established relationships may suggest non steady-state within profile51 code and teasing out all the variables and functions
conducted fieldwork in southwestern Norway. a drainage system. One process that could be responsible for non-steady necessary for this process and discarding the commands that are
Collaborating with Dr. Tim Redfield, a state within a system 1s river capture. not required. I will then have to alter the code so that it plots
geologist from the Norwegian Geological channel length versus drainage area with the axes in a log-log
Survey, we explored the fluvial Figure 3 format. This code will then be used in combination with ArcGIS

geomorphology in the area surrounding the - to analyze various drainage networks within southwestern Norway
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Norwegian ‘passive’ margin. While out in the w £ : and allow us to generate a channel length versus drainage area
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field, we made detailed observations, ol N2 ! various stream parameters. These graphs plot for each one.
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prominent geomorphic evidence of river ——— Figure 6 shows a sample of the profile51 Figure 7 shows an example of
capture; however, we wanted to develop a code with some of the necessary variables the longitudinal profiles that the

o g . displayed. This is the code that d file51 code already gi :
way to quantitatively analyze the rivers for o 7 b i & TlpERe TR S TS EEEE  T EEe pHERTIES T PR R SE B8
. gure 1 shows photos from IV. River Capture will be altered from.
evidence of capture, and therefore accurately  fieldwork. 1a and 1b show ' p
‘ ‘ sample collection for : .
p111(1p omlt where a capture event may have cosmogenic nuclide dating and River capture takes place as a result of a base level change or a tilt in the V Results and Next Stens
L [Pl Ic shows us taking observations. landscape. This causes one river, termed the “pirate”, to capture another ' P
river, termed the “victim”. Geomorphic indicators such as knickpoints, As of right now, I am still in the process 5 | /
11 Field Site bedrock terraces, underfit river channels, barbed tributaries, and other of altering the profile51 code. Once I :
. drainage anomalies can all be indicative of river capture (Clark et al., 2004). | || have successtully altered it, I will be LS
Scandinavia \ Figure 2 able to develop channel length versus ' Za——r—
Figure 4 Figure 5 drainage area plots for various drainage Figure 8 shows what a jump in

Figure 2 shows where our area of study
is located in relation to the rest of
Area of . :
Interest——> [ : Norway, as well as a map generated in
- ArcGIS displaying relief and stream
N networks

networks within our area of study. drainage area may look like

These plots will then be analyzed for any jumps in drainage area that
could possibly be indicative of river capture. Each anomalous jump
in drainage area is then analyzed for geomorphic evidence in order to
determine 1f that area 1s 1n fact a capture point, effectively utilizing
the hydraulic geometry of a stream, as expressed by the power law
equations, to pinpoint locations of river capture event. This method
will help us to inevitably determine what mechanism 1s causing the
Figure 5 is from Clark et al., 2004 and river capture 1n this region and whether or not it relates to the

shows an illustration of a river before and evolution of southwestern Norway’s ‘passive’ margin.
after a river capture event took place
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Figure 4 shows an example
of a bedrock terrace.
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