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Terrain Attributes
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Altering the Spatial Scale: Focal Window Size
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MultiscaleDTM R Package: Overview

* MultiscaleDTM is an open-source R package that can calculate
terrain attributes

* Allows for calculation of terrain attributes at multiple spatial scales

* Allows for repeatable, well documented workflows utilizing free,
open-source software

* Implemented in R to streamlines integration with statistical
analyses

* Interactive 3D visualization tool

* Implements existing and new rugosity measures that are
decoupled from slope
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Rugosity Analysis

Problem: Measures of rugosity can often be confounded with slope

Objective: Test several rugosity measures to evaluate how well they measure rugosity independent of slope
Depth

Shallow * Calculate the slope and 4 rugosity measures
* Standard Deviation (SD)
» Adjusted Standard Deviation (AdjSD)
e Vector Ruggedness Measure (VRM)
* Surface Area to Planar Area Ratio (SAPA)
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* Do this at two different spatial scales
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(Data Sources: Barnhardt et al., 2010 & Lecours et al.,2017)
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MultiscaleDTM is an open-source R package that allows for the calculation of various
terrain attributes at multiple spatial scales of analysis

Although marine applications discussed here, all methods are also relevant to the
terrestrial environment

The proposed adjusted standard deviation method provided the lowest magnitude rank
correlation with slope regardless of complexity or spatial scale for the simulated data

For the real world data, all slope-corrected rugosity measures had very similar rank
correlations with slope
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Contact Information and Resources

Email : ailich@usf.edu

MultiscaleDTM github page:
https://github.com/ailich/MultiscaleDTM.

Interactive Tools:
https://ailich.shinyapps.io/Terrain Attributes
Explorer App/
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MultiscaleDTM R Package: Included Algorithms

* Multiscale Slope/Aspect (Misiuk et al.,
2021)

* Quadratic Surface Estimation (Evans,
1980; Wood, 1996)
* Slope
* Aspect
e Curvature (Minar et al., 2020)
* Profile (along slope)
* Plan (across slope)
* Twisting
* Max/Min/Mean
 Morphometric Features

» Surface Area (Jenness, 2004)

* Rugosity
* Vector Ruggedness Measure
(Sappington et al., 2007)
* Slope Corrected Surface Area to
Planar Area Ratio (Du Preez, 2015)
e Adjusted Standard Deviation

* Relative Position
* Topographic Position Index (Weiss,
2001)
e Bathymetric Position Index
(Lundblad et al., 2006)
* Relative Difference from Mean Value
(Lecours et al., 2017)




Vector Ruggedness Measure (VRM)
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Adapted from Sappington et al. (2007) and Habib (2021)




Surface Area to Planar Area (SAPA)




Morphometric Features

Planar Channel Ridge
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