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Background: the Red River system floods.  

The Army Corps of Engineers and its non-federal partners propose to 
reduce flooding by building diversion channels and dam structures.  
In order to be able to measure the impact of these structures on the 

river system, certain things need to be measured in advance and then 
periodically after the fact to see if they have changed.

A lot.



WEST Consultants performed a series of measurements across several years 
to establish the baseline stability of the river system using multiple years of aerial imagery

2008 20142011 • 2011 was no good 
because it was flown 
when the rivers were in 
flood

• Ultimately used 5 years of 
aerial imagery



First things first: banklines are central to the 
geomorphological calculations

Hillshade LiDAR Aerial photosvs.

Accuracy Reproducibility
“All models are wrong, some are useful”

What is a bankline?



• Amplitude and Wavelength
• Average Width
• Meander Belt
• Meander Migration
• Sinuosity

2020
2008

Area/Length 
= Avg Width

Length/down valley 
distance = Sinuosity

Five river channel characteristics 



Amplitude and Wavelength: describing river bends



Amplitude and Wavelength: describing river bends



Amplitude and Wavelength: describing river bends



Meander Belt: measure the 
maximum* river meandering

* On a human time scale…



For the first iteration of this study in 2010, meander migration rates 
were calculated using a methodology similar to the guidance found in 
National Cooperative Highway Reach Program Report 533 (NCHRP, 
2004).  Circles were inscribed along the channel line at each meander 
bend.  

Meander Migration: how and how much do the river bends move?





https://dtcenter.org/sites/default/files/community-code/met/docs/write-ups/circle_fit.pdf

Note: this method 
only works in a 
projected x,y
coordinate system 
like State Plane





Our Solution



Summary

• Aerial imagery + hillshade
LiDAR to delineate banklines

• Used banklines to create 
centerlines and both as a basis 
for calculating change in 
geomorphological 
characteristics

• Developed reproducible 
methodologies for calculations

• Looked at change over 12 
years as a baseline prior to 
construction

• The same methodologies will 
be used post-construction to 
determine project impacts on 
river migration
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