QUANTIFYING THE SURFACE ROUGHNESS OF THE 2014-2015

HOLUHRAUN LAVA FLOW USING RADAR AND LiDAR REMOTE 4
vy Western

G. D. Tolometti'¢, C. D. Neish'¢, G. R. Osinski'¢, A. Kukko3, CW. Hamilton# J. R. C. Voigt*. "Western University, London, ON \_ lnStltUte fOr Earth
(gtolomet@uwo.ca), 2Institute for Earth and Space Exploration, Western University, 3Centre of Excellence in Laser Lo & Space Exp|orati0n

Scanning Research, Finnish Geodetic Institute, Finland, 4Lunar and Planetary Laboratory, University of Arizona, Tucson,

AZ, United States, 85721. S gtolomet@uwo.ca

oﬂﬁéo - ; p

G TS e 0 R ,

il Sk Noat s L Sl "3 iy,

1 K\"I -3 - P S "i, P AL
- - = P

1. Introduction | ST - Spiny Toes
 The surface roughness of lava flows is used to infer their emplacement processes and % o SV I,
surface modifications on planetary bodies [1,2,3]. ' t
« Surface roughness is scale dependent, which provides different data (e.g., cm vs dm). ~ C R N N Vi e
 Comparing the surface roughness of lava flows at cm and dm scales can help us ) P, " g% ‘
interpret the emplacement of lunar lava flows where high-resolution remote sensing Fh iR g S 2L
* This study focuses on the 2014-15 Holuhraun lava flow-field in Iceland as it exhibits ARG a5 p ale ; ~E 457y, TR 1 T
analogous morphologies and roughness to lunar lava flows [4]. e, o g 4 A ] U et e e
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& T e > Figure 2. Digital Elevation Models (DEM) generated from high-resolution (2.5 cm — 5 cm/pixel) point clouds collected using a backpack-mounted LiDAR

system [5]. Cm-scale roughness was extracted from the DEMs as RMS slope (Cs). DEM data set examples of four of the lava flow types are presented:
(A) Spiny Plates, (B) Pahoehoe-like, (C) Rubbly, and (D) Spiny Toes .
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3. Remote Sensing Analysis |
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o Figure 3. Dm-scale CPR data from UAVSAR plotted against Cs values extracted from the cm-scale LiDAR DEMs. No correlation is observed between L-

band UAVSAR and high-resolution topographic data. The spiny lava flow types overlap with every other lava flow type at Holuhraun. The shelly pond
surface can be distinguished from spiny toes and the rubbly flow, but only at the cm-scale.

5. Summary

 Cm-scale roughness is quantified using RMS slope (Cs) from the DEMs and dm-scale roughness is
guantified using CPR from UAVSAR L-Band data.
* No correlation is observed between Cs and CPR.

g s PP T = Ml 2 At the cm-scale, the lava flow types are not homogenous in roughness across the lava flow-field.

Figure 1. Optical and radar remote sensing data sets. (A) Aerial image mosaic (50 cm/pixel) of the Holuhraun lava flow-field acquired
by Lofmyndir. (B) Circular polarization ration (CPR) data (8 m/pixel) acquired from the Unmanned Aerial Vehicle Synthetic Aperture
Radar (UAVSAR) L-band (A = 24-cm) instrument operated by JPL in 2015.
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 CPR may not be the appropriate parameter to infer emplacement processes of lava flows.
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