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Introduction:  The Lunar Reconnaissance Orbiter 

has been orbiting the Moon for over four years, trans-
mitting a wealth of data that has significantly altered 
our view of the Moon and its environment [1, 2]. All 
data from LRO is delivered to the Planetary Data Sys-
tem (PDS) in an accessible format every three months. 
As of July 2013, over 420 Tb of data is available, from 
level 0 raw data to higher-level data products (mosaics, 
maps, derived products, etc.). Data from LRO, as well 
as GRAIL, LCROSS, eventually LADEE, and the 
number of recent international missions all provide an 
excellent basis for the identification of science targets 
and safe landing sites. 

Here we describe the available data from LRO that 
are useful for future mission planning as well as pro-
spects of LRO support of future landed assets. 

LRO Data: LRO data is regularly delivered to the 
PDS nodes (Geosciences, Imaging, PPI, NAIF) with 
many higher-level data products regularly being creat-
ed and added to the archive. A number of tools pro-
duced by the teams are available in order to interact or 
obtain/analyze data (Table 1). Additionally, each team 
has prepared a set of Reduced Data Records (RDR’s) 
that typically include mosaics and derived products 
(Table 1). These higher-level products greatly enhance 
the usability of the datasets by the community. Exam-
ple of such products include LRO NAC derived stereo 
Digital Terrain Models of select locations [3] (Figure 
1a), global slope and roughness maps derived from 
LOLA topography [4] (Figure 1b), and global rock 
abundance [5] (Figure 1c)  Should any users experi-
ence difficulty in using LRO data, each team has con-
tacts than should be reached and a data users forum is 
planned for the LPSC in 2014. 

Future Prospects for LRO: As of the 2013 LEAG 
meeting LRO will be roughly halfway through its two-
year extended mission. Preparations are underway to 
propose a second extended mission, and we are excited 
for the opportunity for many more years of operations. 
It is important to note that the pairing of both the qua-
si-stable polar orbit (30 x 200 km, Figure 2) and the 
remaining fuel suggest that LRO can remain in orbit 
for at least 8 years beyond the current extended mis-
sion. During that time, there may be landed assets that 
would benefit from both the LRO data and the capabil-
ities that LRO may offer.  

 

 
Figure 1. Example derived data products produced by 
LRO instrument teams. A) 1 km wide LRO NAC de-
rived DTM at 2 m/pixel of a Lobate Scarp in Slipher 
Crater. B) Global topography, slope, and roughness 
derived by LOLA [4] C) Diviner derived surface rock 
concentration between 60ºN and 60ºS [5]. 
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Table 1. Example LRO data resources and data prod-
uct sources. 

Tool URL 
LRO PDS Home http://geo.pds.nasa.gov/missions/lro/d

efault.htm 
JMARS for Moon http://jmars.asu.edu/download-jmoon 

LROC Quickmap http://target.lroc.asu.edu/q3/ 

Lunar Mapping and 
Modeling Portal 
(LMMP) 

http://pub.lmmp.nasa.gov/LMMPUI/L
MMP_CLIENT/LMMP.html 

LROC RDR  
Products 

http://wms.lroc.asu.edu/lroc/rdr_produ
ct_select 

LOLA Gridded Data 
Products 

http://imbrium.mit.edu/DATA/LOLA
_GDR/ 

LOLA Illumination 
Data Maps 

http://imbrium.mit.edu/EXTRAS/ILL
UMINATION/ 

Mini-RF Polar  
Mosaics 

http://pds-
geosciences.wustl.edu/missions/lro/mrf.htm 

 

 
Figure 2. Evolution of LRO’s periapsis and apoapsis 
during the two years of the current extended mission. 
The quasi-stable orbit is maintained by a yearly ma-
neuver. 

Unique Observations and Collaborations:  
LRO’s current primary science investigations re-

volve around four themes; 1) determining the nature of 
volatiles deposited in the Moon’s polar region, 2) ter-
restrial planet differentiation and early evolution, 3) 
the lunar impact record and its relation to solar system 
history, and 4) the Moon’s interactions with its exter-
nal environment. These science themes drive many of 
the observations LRO makes during nominal opera-
tions. However, LRO has made several observations in 
support of other missions or to take advantage of 
unique opportunities (e.g., Comet ISON observations, 
atmospheric observations during meteor showers, lunar 
eclipse measurements). These unique measurements 
highlight the robustness of both the LRO spacecraft 
and the LRO and instrument planning. 

 LRO has demonstrated numerous times its capabil-
ity to respond to opportunities for unique science ob-
servations, from the impact of the LCROSS and 
GRAIL spacecraft, to planned coordinated observa-
tions with the LADEE mission. While each of these 

opportunities demands attention from the instrument 
teams and the LRO project, they have been not only 
successful collaborations but also have provided excel-
lent and unique science results. 

LRO as a Relay Satellite: While not designed as a 
relay satellite, LRO could be configured to use its dual 
onboard Omni-directional antennas to communicate 
with surface assets. At this point only one-way com-
munication between surface assets and LRO has been 
investigated; further analysis needs to be performed to 
determine if LRO can transmit to surface assets. While 
the data-rate of the Omni’s is low (4 kbps), LRO’s 
polar orbit enables multiple communication links on 
consecutive orbits, implying that data can be uploaded 
to LRO and then transmitted to Earth via our standard 
data downlink. 

Public Engagement with LRO: As LRO data con-
tinues to yield science results, communicating those 
results to the public remains an important aspect of 
LRO operations. With each opportunity to engage the 
public, interest in the Moon remains high. For exam-
ple, the LAMP press release featuring the GRAIL im-
pact observations resulted in more hits to the South-
west Research Institute (LAMP’s home institution) 
web site in 2013 than any other news release. The LRO 
experience suggests that the public is still interested in 
the Moon and the science that missions produce, and 
engaging that audience should remain a priority for 
any lunar mission. 

Conclusions: LRO continues to operate nearly 
flawlessly, returning a substantial volume of data and 
reshaping our scientific view of the Moon. The space-
craft itself contains enough fuel to operate for an addi-
tion 8 years following the current extended mission, 
and the LRO project is planning for the next extended 
mission proposal. Future missions to the Moon will 
benefit from the high-resolution data to identify safe 
landing sites and, should the need arise, LRO would be 
able to act as a relay satellite to a landed asset. 
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