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PRELIMINARY ANALYSIS OF CLEMENTINE IMAGERY OF THE ALPINE VALLEY; 
A.C. Cook and H. Hiesinger, DLR, Institute of Planetary Exploration, Rudower Chaussee 5, 
D- 1 2489 Berlin, Germany. 

Abstract. The lunar Alpine Valley (2"W-8"E, 47"N-51°N) is a 180 km long, 6-14 km wide, 
lava flooded breach in the highlands between Mare Imbrium and Mare Frigoris. Along most of 
its length lies a sinuous rille. We utilize Clementine stereo images to derive a new digital 
elevation model (DEM) of the valley, and also perform a comprehensive analysis of Clementine 
multispectral imagery. We present some of our preliminary findings in this abstract. 

Stereo data. Only the mid section of the valley is covered by Clementine UVVIS stereo 
imagery (from part of orbit 300) to a height accuracy of better than 100 m; however the ground 
pixel size is poor (220 dpixel )  because the camera was tilted at that time. Overlapping nadir 
pointing UVVIS images, taken on orbits 166, 168, 169, 298, and 300, have improved ground 
pixel sizes (1 10-127 dp ixe l ) ,  but the stereo height accuracy is approximately 400 m. In 
addition, overlapping nadir pointing images from orbit 034 are needed to fill in a gap in the 
DEM, but these have a height accuracy of approximately 750 m and a ground pixel size of 250 
m. We have combined stereo pairs from all these orbits to produce a DEM of the valley, with a 
grid spacing of 1 km, using semi-automated matching and DEM generation software [I]. 

Multispectral data. The multi-spectral coverage of the area consists of UVVIS, NIR, and 
LWIR camera images. The former two remote sensing datasets cover the entire valley, although 
the middle section of the region is of lower resolution due to camera tilt. A color ratio composite 
of radiometrically corrected images has been generated, displaying the 75014 15 nm ratio in red, 
the 75011000 nm ratio in green, and the 4151750 nm ratio in blue, respectively. 

Results. From our DEM it is apparent that the valley wall-floor height is shallower on its 
NE end (less than 500m) than on its SW end (approximately 500-1500m) where it cuts through 
the Montes Alpes. The region surrounding the valley east of 3"E consists of undulating 
hummocky terrain which cannot be resolved in the DEM, so therefore it must contain height 
variations of well below 500m. The height range in the DEM is from -3.6 km to +0.8 km (lunar 
radius=1738km), with the highest point representing part of Montes Alpes at 1.8"E 50.3"N. 

Because the Clementine imagery was taken at a higher Sun angle than the previous Lunar 
Orbiter images of the valley, it is possible to identify some craters which were hidden 
previously by shadow. In particular there is a 1 km diameter crater lying high up on a slope of 
the part of Montes Alpes which forms the southern half of the western mouth of the valley. 

Using the UVVIS and NIR imagery we have found two small craters on the far east floor of 
the valley which are both bright at visible wavelengths, but dark in the near infrared (900-2780 
nm). The eastmost crater is lkm in diameter with a 2 krn diameter halo and 7 km to the west of 
this is the second slightly smaller crater. We suspect that these two strongly colored craters are 
still relatively fresh. This can be deduced because they have slightly sharper rims than other 
craters, and secondly because of the fact that fresh craters tend to have stronger absorption 
bands [2] than older craters. It is interesting however that the craters are also in close proximity 
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to the source [3] of the sinuous rille on the east. In addition, in the color ratio composite of the 
eastern half of the valley, faint, parallel, linear, coloured striations can be seen. These are 
inclined approximately 65" to the edges of the valley and are spaced at intervals of about 1.7 
krn. The striations that we found may represent lineaments in the area that Fielder [4] suggested 
corresponded to regional stress fields. Unfortunately, despite the fact that our DEM spatial 
resolution is a significant improvement over an existing LIDAR [5] interpolated DEM, the 
height accuracy of the stereo imagery is not sufficient to reveal the topographic nature of these 
features. This highlights the need for a dedicated future lunar global stereo mission. 
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Fig. 1 A sinusoidal equal area map projected mosaic of the Alpine Valley from UVVIS images 
taken on orbits 034, 166, 168, 169,298, and 300. (a) is a craterlet on the western mouth of the 
valley which was not visible in previous spacecraft imagery due to illumination effects. (b) is 
the location of two strongly coloured craters. 

Fig. 2 A comparison of DEMs of the Alpine valley (2OW-SOE, 47"N-51°N); white is high (+1 
km), black is low (-4 km). (a) DEM derived from interpolated Clementine LIDAR data. (b) 
DEM derived from Clementine stereo UVVIS imagery. The block-like structures are artifacts. 
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