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There are several types of the data being used for lunar DEM creation and mapping. Previous efforts at studying the topography of the poles have included photographic limb profiles [1], heliometric measurements [2], and Earth-based stellar occultation profiles [3]. Clementine stereoimagery has been used to produce digital elevation models of the Moon, at a scale of 1 km/pixel. These models cover regions poleward of 60( in both hemispheres and reveal topography beyond that covered by the Clementine laser altimeter or Earth-based radar [4]. The Unified Lunar Control Network 2005 having been created in USGS contains 1478 points covering complete lunar surface including Polar Regions. For this base images from the Apollo, Mariner 10, Galileo missions and from Earth-based photographs were used [5]. A global lunar topographic map with a spatial resolution of finer than 0.5 degree has been derived using data from the laser altimeter (LALT) on board of the Japanese lunar explorer Selenological and Engineering Explorer (SELENE or Kaguya). In comparison with the previous Unified Lunar Control Network (ULCN 2005) model, the new map reveals unbiased lunar topography for scales finer than a few hundred kilometers [6]. Although all these results have provided new information about the relative topography in the lunar Polar Regions, estimates of a solute elevation suggest that the knowledge of the absolute elevation at the lunar poles remains uncertain. We compared available topographic data in the South lunar Polar Region. Height offsets in topographic maps [4] and [6] make more than 1 km and spatial ones up to 7 km. On the base of Kaguya data we created Lunar South Polar Region 3D-model (fig.1).

The Clementine radar data revealed the areas with unusual radar properties in the lunar Polar Regions [7]. The Lunar Prospector detected an excess of hydrogen abundance at the both poles of the Moon in 1998. It was suggested that areas with unusual properties are clusters of volatile elements in the "cold traps" of the polar regions of the Moon [8]. The radar studies of polar region of the Moon [9], shows that some of these features are not coincide with impact craters. In this paper, we analyzed the illumination conditions near South Pole of the Moon.

To compute the distribution of permanently shadowed areas we are modeling diurnal variations of illumination for South Pole region according to the variations of altitude of the sun above the horizon.  The laser altimeter data onboard the Japanese lunar orbiter Kaguya [10] was used to obtain the illumination condition near South Pole of the Moon. Earlier, we computed the permanently shadowed area in the polar regions of the Moon for the real distribution of craters taking into account the variations of the elevation of the sun during the 230 solar days that make up the period of regression of the nodes of the lunar orbit [11]. Our calculations indicate that the permanently shaded areas near South Pole are lies not only in the inner part of polar craters, but at the smooth plains too. According to data from Kaguya these areas are characterized by rough topography and numerous small craters. These regions are coincide with larger number of small areas with high hydrogen content, discovered by Lunar Prospector [8] and may contain deposits of volatile elements.

With the use of the Kaguya information, quantitative illumination maps of the Lunar South Polar Region were compiled too. Distance between points in this digital database obtained is equal 0.25 degrees along latitude and 1 degree along longitude.
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The hypsometric  map of Lunar South Pole compiled on the base of Kaguya data 
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The map of illumination of South Pole region during the Lunar day
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