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Introduction: NASA’s Constellation Program Of-
fice (CxPO) has identified 50 Regions of Interest 
(ROIs) that represent scientifically high-value loca-
tions in preparation for our eventual return to the Moon 
[1] either by astronauts or robots. These ROIs are geo-
logically diverse and spatially distributed, thus allow-
ing each site to address a variety of scientific goals and 
objectives, such as those described by LEAG [2]. 
While the value of these ROIs relative to one another 
is a critical component, such as for landing site selec-
tion, detailed analyses of these sites have not been 
conducted in a comprehensive way that utilizes all 
available data or at the landing site scale. 

In order to select an "ideal" landing site, prelimi-
nary detailed characterization of the surface properties 
of potential sites must be conducted. Analyses at this 
scale that incorporate geologic mapping, traverses, and 
evaluation of each ROI's scientific "value" (e.g., their 
potential for scientific return) have not been conducted 
since Apollo, and are necessary to accurately assess 
any potential landing site for the next series of human 
or robotic missions to the Moon. Here we present new 
LASER-funded work to evaluate the 50 ROIs. 

Methodology: We have begun evaluating 7 of the 
50 ROIs (Table 1) using a variety of LRO, 
Chandrayaan-1, Kaguya, Clementine, Apollo and Lu-
nar Orbiter data to (1) characterize the geology, topog-
raphy and surface morphology of each ROI and exam-
ine the spatial and temporal variability of geologic 
processes within a 40x40 km area around each ROI, 
and (2) assess the relative scientific "value" of each 
ROI with respect to their ability to address key scien-
tific objectives identified by the lunar science and ex-
ploration community [2,3]. The relative scientific 
value of each ROI is be evaluated by constructing hy-
pothetical traverses within the area defined by CxPO 
up to distances of 5, 10 and 20 km from the ROI loca-
tion, and estimating the scientific return using the re-
sults from mapping. ESRI ArcMap Geographical In-
formation System (GIS) software is being used to 
compile the datasets, and generate maps 
Table 1. Five ROIs currently being studied. 

Region of Interest LAT LON 
Apollo 15 26.1 3.7 
Aristarchus 1 24.6 -49.0 
Copernicus 9.5 -18.9 
Mare Moscoviense 26.2 150.5 
North Pole 89.6 76.2 
Orientale 1 -26.2 -95.4 
South Pole -89.3 -130.0 

ROI Characterization: 
Morphologic: Each ROI is being characterized us-

ing images and topography to identify and map struc-
tures (crater rims, ridges, faults, etc.), analyze surface 
morphologies and characterize geologic units, identify 
geologic contacts, and determine stratigraphic relation-
ships. Geologic mapping and surface analyses are 
based primarily on LRO LROC (~50 cm/pixel), 
Kaguya Multi-band Imager (~20 m/pixel), Clementine 
UVVIS 750 nm (100-325 m/pixel) and HIRES (7-20 
m/pixel) images, Lunar Orbiter IV and V images (~100 
m/pixel), and Apollo MappingCam, Pancam, and Has-
selblad images. In addition, we are using the most up-
to-date lunar topographic data – LRO LOLA DEM 
(128 pixels/degree) and individual tracks – to charac-
terize the topographic expression of the surface. 

Spectral: We are utilizing currently released M3 
data, as well as Clementine UVVIS and NIR global 
mosaics (~100 m/pixel; 70ºN and 70ºS) to characterize 
surface materials at most of the 50 ROIs. 

Digital Geologic Mapping: Geologic mapping of 
the lunar surface at the ROI-scale is important because 
it allows complex surfaces to be characterized based 
upon physical attributes, thereby allowing discrete 
material units to be defined. The distributions of these 
units are then mapped in order to identify the relative 
roles of impact cratering, volcanic, tectonic and grada-
tional processes in shaping their surfaces. 

ROI Traverse Development: For this research, hy-
pothetical traverses from each ROI are being devel-
oped. Plotting the traverses is based primarily on the 
geologic assessment, that is, a traverse will be devel-
oped so that it maximizes its ability to observe and/or 
sample as many of the geologically significant fea-
tures, units, etc. within an ROI area as possible. We are 
limiting our area of exploration to the maximum 40x40 
km area identified by Cx [1], which is ultimately lim-
ited by current lunar exploration architecture. 
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