
�������� ��	
���
��

Dynamics of 30 large channel bars in the Lower Mississippi River in response
to river engineering from 1985 to 2015

Bo Wang, Y. Jun Xu

PII: S0169-555X(17)30414-2
DOI: doi:10.1016/j.geomorph.2017.09.041
Reference: GEOMOR 6187

To appear in: Geomorphology

Received date: 7 May 2017
Revised date: 28 September 2017
Accepted date: 29 September 2017

Please cite this article as: Wang, Bo, Jun Xu, Y., Dynamics of 30 large channel bars in
the Lower Mississippi River in response to river engineering from 1985 to 2015, Geomor-
phology (2017), doi:10.1016/j.geomorph.2017.09.041

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.geomorph.2017.09.041
https://doi.org/10.1016/j.geomorph.2017.09.041


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 
 

Dynamics of 30 large channel bars in the Lower Mississippi River in 

response to river engineering from 1985 to 2015  

Bo Wang and Y. Jun Xu* 

School of Renewable Natural Resources, Louisiana State University Agricultural Center, Baton 

Rouge, LA 70803, USA 

* Corresponding to Y. Jun Xu (yjxu@lsu.edu)  

 

 

Abstract 

Channel bars are a major depositional feature in alluvial rivers and their morphodynamics has 

been investigated intensively in the past several decades. However, relatively less is known 

about how channel bars in alluvial rivers respond to river engineering and regulations. In this 

study, we assessed 30-yr morphologic changes of 30 large emerged bars located in a 223 km 

reach of the highly regulated Lower Mississippi River from Vicksburg, Mississippi, to the 

Mississippi-Atchafalaya River diversion. Landsat imagery and river stage data between 1985 and 

2015 were utilized to characterize bar morphologic features and quantify decadal changes. Based 

on bar surface areas estimated with the satellite images at different river stages, a rating curve 

was developed for each of the 30 bars to determine their volumes. Results from this study show 

that the highly regulated river reach favored the growth of mid-channel and attached bars, while 

more than half of the point bars showed degradation. Currently, the mid-channel and attached 

bars accounted for 38% and 34% of the total volume of the 30 bars. The average volume of a 

single mid-channel bar is over two times that of an attached bar and over four times that of a 

point bar. Overall, in the past three decades, the total volume of the studied 30 bars increased by 

110,118,000 m
3
 (41%). Total dike length in a dike field was found mostly contributing to the bar 
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