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Introduction:  The multi-beam laser altimeter 

(LOLA) on the Lunar Reconnaisance Orbiter (LRO) 
spacecraft has been mapping the lunar topography for 
over two years.  In addition, LOLA is acquiring laser 
pulsewidth data that we are using to map the slopes 
and surface roughness on a 5-m scale, the size of the 
laser footprint of each beam on the lunar surface. 

LOLA Data:  The altimeter has 5 beams and 
makes altimeter and pulsewidth at 28Hz on each of the 
5 beams.  The width of the laser spots on the surface 
from 50 km is 5 meters and the measurement of pulse 
width provides a measure of the topographic variation 
within the spot which we can interpret with caution as 
a roughness on the scale of the footprint.  The quality 
of the pulsespread measurement is limited by the in-
strument to about 20 to 30 cm on a single measurement 
so we usually average 5 or 10 measurements, equiva-
lent to a spatial average of the 5-meter scale measur-
ments over 50 to 100 meters. 

Roughness Variation:  The most prominent varia-
tion in surface roughnes at these small scales is be-
tween surfaces inside relatively young craters and ba-
sins compared to some of the maria.  The smoother 
areas indicate a roughness of approximatey 1 meter or 
less, and for the roughest areas suggest values of ap-
proximately 4 meters, possibly indicative or a boulder 
type enviroment. 
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