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In the leadup to the Apollo program there was a crit-

ical need for images of selected landing sites, a need that 
led to the development of the Lunar Orbiter program 
[1]. Having demonstrated the ability to hit the Moon 
with Ranger missions, and land on the Moon with Sur-
veyor, Lunar Orbiter offered a final piece of data. With 
those data, safe, geologically compelling landing sites 
were identified for the early Apollo missions, and set in 
motion the scientific revolution realized by Apollo. For 
nearly 40 years those data offered the best perspective 
on the Moon and provided much of the geologic context 
for studies of the lunar surface [2].  

Fifty years after the first human landing on the 
Moon, 10 years since the Lunar Reconnaissance Orbiter 
(LRO) began mapping the Moon, and with lunar explo-
ration once again on the horizon, it is timely to review 
the accomplishments of LRO and look forward to future 
science enabled by LRO discoveries. LRO data encom-
passes a broad range of datatypes, from visible images 
revealing intriguing morphologies and young volcanics 
[3], to radiation data critical for planning extended op-
erations in deep space [4]. In that sense, LRO data is not 
only telling us where to go on the Moon, but how to 
survive there.  

LRO will support the identification and characteri-
zation of landing sites for commercial enterprises and 
use these landings as opportunities for science observa-
tions [e.g., 5, 6]. This new era of lunar exploration is 
fundamentally enabled by LRO’s data, creating a period 
of lunar exploration on the shoulders of LRO, GRAIL, 
Kaguya, and the other recent missions [7]. 

Landing Site Characterization for Commercial 
Landers: The new era of cooperation with private mis-
sions to the lunar surface allows LRO to 1) support the 
characterization of landing sites and 2) coordinate on 
potential observations of lunar landings and their effects 
on the lunar regolith. LRO has, by definition, been sup-
porting lunar landing site characterization since its in-
ception, however now there is a coordinated effort from 
NASA HQ to work directly with the companies to work 
at all levels of identification of landing sites (from the 
initial identification to detailed characterization). 

This new era of lunar surface exploration also ena-
bles a new age of coordinated lunar science between an 
orbital asset and surface assets. During Apollo, coordi-
nated measurements of surface magnetic fields and the 
deep space environment by Explorer 35 [8], during this 
period of exploration we may offer similar coincident 

measurements that benefit both LRO and the surface as-
set. 

LRO is preparing for its next extended mission, 
from 9/15/19 to 9/14/22, focused on volatiles, interior 
processes such as volcanism, tectonism, and regolith 
evolution including impacts.  The mission will use the 
long baseline of measurements to monitor changes oc-
curring on the Moon over the course of the mission. 
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