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ABSTRACT 

Communication possibilities, availability of solar energy and the thermal environment are important 
parameters for site selection, when considering a landing on the lunar surface. They depend on local 
visibility of the Sun and the Earth. These "environmental parameters" heavily impact mission timing, 
duration and return, as well as design of subsystems related to thermal loads, telemetry and data 
handling. 
These parameters are determined by a global location of the landing site, but also by the presence of 
possible blocking features as mountains, craters and slopes. In case of the Moon, the effect of the local 
features is pronounced when one considers locations closer to the poles, because of the low visibility 
angle of Sun and Earth. A tool has been developed to calculate these "environmental parameters" using 
a digital elevation map. Some results of locations close to the South pole are shown. 

Data of Clementine have shown the presence of permanently shaded areas which possibly contain 
frozen volatiles such as water. Also areas which are prolonged sun lit are identified [ I ]  right aside 
permanently shaded area's. 
Such areas are prime candidates for future lunar missions because of their scientific interests and their 
operational advantages. 
As result of the positive interest in lunar missions shown at the recently held International Lunar 
Workshop [2], the European Space Agency (ESA) is performing a study for a lunar lander (LEDA) [3]. 
The work presented here is part of the activities recently performed for LEDA at the technical center of 
ESA, ESTEC. 

A tool to calculate the presence of communication links and lighting conditions from a 3D-model of the 
lunar surface has been developed. Using Clementine photographs a Digital Elevation Map (DEM) of an 
area of about 100 x 100 km near the lunar South Pole was constructed from shadow measurements and 
further statistic assumptions such as probable slope angles inside and outside crater rims. In this way 
a model was obtained for the large scale features [several kilometres scale in diameter, several hundreds 
of meters in altitude]. 
The DEM was used as input to the newly developed tool, called the Lunar Visibility Calculator. Over the 
area and time period of interest this tool identifies the presence of possible links between various objects 
of interest such as a lander, a rover, a Moon orbiting data relay satellite, the Sun and 3 Earth 
groundstations. The presence of possibly blocking surface features are taken into account. 

The preliminary results show that the program is a flexible tool for visualizing communication and lighting 
conditions for sites on a real(istic) planetary surface. It can be used for determination of landing sites, 
target sites and mission timing, as well as the corresponding statistics of the relevant environmental 
parameters. 
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