
Accepted Manuscript

Assessing glacial modification of bedrock valleys using a novel
approach

Paul D. Zimmer, Emmanuel J. Gabet

PII: S0169-555X(18)30252-6
DOI: doi:10.1016/j.geomorph.2018.06.021
Reference: GEOMOR 6436

To appear in: Geomorphology

Received date: 21 December 2017
Revised date: 28 June 2018
Accepted date: 28 June 2018

Please cite this article as: Paul D. Zimmer, Emmanuel J. Gabet , Assessing glacial
modification of bedrock valleys using a novel approach. Geomor (2018), doi:10.1016/
j.geomorph.2018.06.021

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.2018.06.021
https://doi.org/10.1016/j.geomorph.2018.06.021
https://doi.org/10.1016/j.geomorph.2018.06.021


AC
CEP

TE
D M

AN
USC

RIP
T

 

Zimmer and Gabet – version 3 1 

Assessing glacial modification of bedrock valleys using a novel approach 

Paul D. Zimmer* and Emmanuel J. Gabet  

Department of Geology, San Jose State University, San Jose, CA, 95912 

*Corresponding author. E-mail address: pauldzimmer@gmail.com 

 

Abstract 

Analysis of valley cross sections is an established technique for evaluating the effects of glacial 

erosion. Here, we present a semiautomated approach for assessing glacial modification of 

bedrock valleys by quantifying morphological variability in valley cross sections extracted in 

bulk from digital elevation models (DEMs). This method can be tailored to derive cross sections 

of user-specified width and spacing and can generate cross-sectional data sets of multiple orders 

of magnitude. We demonstrate the technique by extracting ~27,000 cross sections from the 

Sierra Nevada, California, and computing measures of valley morphology including a form ratio, 

a quadratic curve fit, and a power law curve fit for each cross section. In addition, we introduce a 

novel metric, the V-index, which is calculated by comparing valley cross-sectional area to that of 

an ideal V-shaped cross section and is, thus, an expression of the deviation from an ideal V-

shaped form. Statistical comparisons of the different measures suggest that the V-index is a 

robust alternative to traditional morphological measures because it can accommodate irregular 

valley cross sections and discriminate between glacial and nonglacial forms. We document the 

distribution of valley forms throughout the Sierra Nevada using the V-index to identify range-

scale patterns in cross-sectional morphology and to investigate the role of lithology on glacial 

modification of bedrock valleys. 
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