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Overview: As new data are acquired, we are mak-

ing geodetically controlled high-resolution digital ter-
rain models (DTMs) and image orthomosaics of the 
Constellation (Cx) Program region of interest (ROI) [1] 
in the lunar South Pole-Aitken basin interior (“SAB”) 
(centered at 200.06° E, 60.00° S) [2].  This work is part 
of the Lunar Mapping and Modeling Program 
(LMMP), a NASA-funded effort to create useful carto-
graphic products from past and current lunar datasets 
and to serve them on a web portal [3].  The SAB is one 
of 50 ROIs chosen by Cx as potential sites for future 
robotic or human landings or analogs thereof.  Source 
data for our products include publically released ~50 
cm/pixel Lunar Reconnaissance Orbiter Camera 
(LROC) Narrow Angle Camera images [4] and Lunar 
Orbiter Laser Altimeter (LOLA) [5] spot elevation 
measurements, and preliminary global DTM at 16 
posts/degree. 

Mapping Products: One goal of the Cx site cha-
racterization effort was to map in detail the 2- and 3-D 
aspects of the lunar surface within a high-priority cen-
tral 10x10-km area in the context of regional terrain 
maps and mosaics at 20x20- and 40x40-km regions 
centered on the ROI. Analyses of the detailed data help 
to identify sites most suitable for safely landing space-
craft. LOLA topography and slope information of the 
entire SAB region highlight extensive areas that are 
relatively flat with low slopes (<2.5 degrees), within 
which it is possible to identify safe landing sites. 

Preliminary maps and derived data products devel-
oped so far include 1) a geodetically controlled LROC 
mosaic (Figure 1) of ~90% of the 40x40-km ROI, with 
a sample spacing of 2 m/pixel, orthorectified with 
LOLA data or, where possible, the stereo DTM; 2) a 
stereo DTM covering ~25% of the center 20x20-km 
area of the ROI, with post spacing (resolution) of 1.5 m 
and ~86x106 posts; 3) slope and roughness maps de-
rived from the stereo DTM; 4) comparison of DTM 
slope at 1.5 m to optical maturity [6] at 100 m/pixel; 
and 5) test DTMs generated via the use of photoclino-
metry (“shape from shading”), covering small areas 
with post spacing of 50 cm.  The LROC mosaic is one 
of  the largest non-global controlled mosaics (in pixel 
space) ever made of the lunar surface.  The photocli-
nometry DTMs are the highest resolution DTMs ever 
made of the lunar surface from orbital data.  Examina-
tion of the resolution of these products shows that the 
stereo DTM reveals features on the order of 10 m in 

size, while the photoclinometry DTM shows features 
on the order of 1 to 3 m in size. 

Coordinate System:  All of these products are in 
the lunar mean Earth/polar axis coordinate system [7] 
and the preliminary global reference frame of the cur-
rent LOLA DTM [5].  The absolute accuracy of these 
products is limited by the horizontal and vertical accu-
racy of the LOLA DTM, to which they are tied (DTMs 
and mosaics) or on which they are projected (mosaics).  
The expected vertical precision of the stereo DTM is 
~20 cm.  The products will soon be publically available 
via the LMMP Portal (http://lmmp.nasa.gov) and also 
via the planetary GIS site (http://webgis.wr.usgs.gov/) 
at the USGS.  Final versions tied to the LOLA nominal 
mission global DTM (to be released in 2011 March to 
the PDS) will be available in 2011 October. 

Landing Site Characterization: Preliminary ana-
lyses of the detailed products in the context of regional 
views provided by the preliminary global LOLA DTM 
show that the SAB site has widespread intercrater 
plains with regional slopes generally less than a few 
degrees.  The preliminary LROC DEM shows local 
slopes (over 3 m) of ~9° root mean square.  Compari-
son to soil maturity maps derived from Clementine data 
reveals the distribution of fresh craters on the crater-
saturated surface and provides context for more de-
tailed boulder studies using the LROC images.  The 
very high spatial resolution of the DTM, image mosaic 
and photoclinometry products provide detailed infor-
mation on the roughness of the surface, crater size and 
distributions, and boulder populations.  Together these 
data suggest that the SAB site will be highly suitable as 
a lunar landing site and thus serves as an excellent test-
case for future landing site planning and development 
of lunar surface operational maps. 
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Figure 1: Preliminary geodetically controlled orthomosaic of ~90% of the 40 x 40 km SAB ROI, orthorectified with LOLA data 
or, where possible, the stereo DTM and controlled to the current LOLA reference frame.  Cylindrical projection, with north up 
and east to the right.  The original mosaic file has a sample spacing of 1 meter.  In sheer number of pixels, this is one of the larg-
est non-global controlled mosaics ever made of the lunar surface, at about 1.6 gigapixels in size (comparable in size to the global 
Lunar Orbiter mosaic [8]).  If printed at full resolution (150 pixels/inch) this mosaic would be over 6x6 meters in size.  The final 
product will have a sample spacing of 50 cm and will therefore be four times larger. 
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