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Neumann et al. [1] proposed that laser altimetry pulse-widths could be employed to derive “within-footprint”
surface roughness as opposed to surface roughness estimated from between laser altimetry pierce-points such as the
example for Mars [2] and more recently from the 4-pointed star-shaped LOLA (Lunar reconnaissance Orbiter Laser
Altimeter) onboard the NASA-LRO [3]. Since 2009, the LOLA has been collecting extensive global laser altimetry
data with a 5m footprint and ≈25m between the 5 points in a star-shape. In order to assess how accurately surface
roughness (defined as simple RMS after slope correction) derived from LROC matches with surface roughness
derived from LOLA footprints, publicly released LROC-NA (LRO Camera Narrow Angle) 1m Digital Terrain
Models (DTMs) were employed to measure the surface roughness directly within each 5m footprint. A set of 20
LROC-NA DTMs were examined. Initially the match-up between the LOLA and LROC-NA orthorectified images
(ORIs) is assessed visually to ensure that the co-registration is better than the LOLA footprint resolution. For each
LOLA footprint, the pulse-width geolocation is then retrieved and this is used to “cookie-cut” the surface roughness
and slopes derived from the LROC-NA DTMs. The investigation which includes data from a variety of different
landforms shows little, if any correlation between surface roughness estimated from DTMs with LOLA pulse-
widths at sub-footprint scale. In fact there is only any perceptible correlation between LOLA and LROC-DTMs at
baselines of 40-60m for surface roughness and 20m for slopes.
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