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COaaELATION OF MULTIPLE REFLECTIONS FROM THE VENUS S F -  
FACE WITH TOPOGRAPHY: KA. Try& D.O. Muhleman, B. Butler, G. Berge, Califor- 
nia Institute of Technology, Pasadena, California 91125, M. Slade, Jet P~opnlsion Laboratory, 
Pasadena, Califomis 91125, A.. Grossman, University of Maryland, College Park, Maryland 
20742 

In anticipation of the MageIlan mission, and in order to obtain a calibrated map of Venus 
depolarized reflectivities we pezformed a radar experiment using the technique described by 
Mnhleman et aL (1). We illuminated Venus, using tlie Goldstone antenna in Cslifomia, with a 
3.5 em, right circularly polarbed signal aad received a right circularly polarized (depolarized) 
signal at the Very Large Array in New Mezico. Using the Earth-rotation synthesis technipne we 
were able to make a radar map of the entire vewsian disk in a single day. The signal received 
in the depolarized mode represents radiation that has been multiply scattered, primarily in 
the subsurface. This experiment was performed twice, on the 18th and 25th of February in 
1990, resulting m two depolarized maps of Venns. 

After each day's map was caliibrated (with respect to an ertra galactic radio source), it 
was deconvolved using the CLEAN algorithm. For both maps the size of a pixel is about 
45kmx 45km at  the subearth point. U e r  making further corrections to the data to compensate 
for attenuation of ihe r& signal as it travels between the Earth and Venns and al;a to 
compensate for the fact that & 3.5 cm the venusiau atmosphere is not transparent, find naps 
were made which represent what we will ca l l  the depolarized reflectivity of the surhce of Venus. 

On day one (Febraary 18th) the subearth point @on, k t )  of Venus was 11.8°,-6.10. In 
this orientation Alpha Begio, Maxwell Montes, and the western edge of Aphrodite Terra were 
in view. On day two (February 25th) the subearth point was 25.5',-5.3O. Alpha Begio and 
Maxwell Montes were still both visible, but hmch more of Aphrodite Terra had rotated into 
the field of view. The maps have several str iking features. On both maps Maxwell is clearly 
visiible, although became of its position on the limb of the planet the atmospheric correction 
has not been calculated accurateiy and thus, the absolute value of its reflectivity is poorly 
known. Surprising is the fact that Alpha Regio has a high depolarized reflectivity (as seen on 
both maps), and in the case of the k t  day's map, contains the point of highest reflectivity (if 
the values of Maxwell are ignored). Both days' maps also dearly show Aphrodite Terra On 
the second day's map, the pomt of highest rdectivity is m the region of Aphrodite which was 
not visible on the previous day's observations. On both maps there are also many very d 
areas (some only a few pixels across), which have large depolarized reflectivities. Certain of 
these seem to correspond to mapped, elevated areas such as Gula Mons, Sif Mans and Ben 
Regio. Others do not carrespond to any topographic features (as seen by Pioneer Vams). 

From a visual inspection it is strikingly dear that there is correlation between depolarized 
reflectivities and elevation. The same type of visual inspection of the Pioneer Venus 'polarizedy 
reflectivity (ie. the refiections mainly derived firom single scattering events) does not show such 
a strong correlation. 

The correlation coeflicient, computed point by point, between the Pioneer Venus reflectivi- 
ties aud the Pioneer Venus altimetry shows that there is no correlation between the reflectivities 
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Correlation of Venus Rdectivities/Topography Tryla et aL 

Table 1: Correlation cdc i en t s .  (1) and (2) refer to the fact that the data 
has been projected onto the same geometry as our day one and day two 
observations. 

and the topography (see Table 1). This lack of correlation agrees with previous works by Head 
et aL (and authors cited therein) (2) and our visual inspection. Computing the correlation 
co&cient between otu depolarized refiectivities and the Pioneer Venus altimetry shows a some- 
what higher carrelation over the whole disk and a much stronger correlation over Alp& Regio. 
We argue that in this case correlation co&cients of 0.52, and perhaps 0.15, are statistically 
significant. This is because if you had two data sets which were perfectly correlated and added 
random naise to both of them, yon would not find a carrelation of LO. The value dculated 
(which win be less than 1.0) would become the benchmstk for 'perfect' correlation, thus allow- 
ing d u e s  that would not n o d y  be considered significant, to acquire statistical significance. 
We a h  find that the Pioneer Venus dectivities have little correlation with the depolarized 
reflectivities (as shown in Table 1). 

The strong correlation between large depolarized dectivities and areas of high elevation 
suggests that these areas may be more porous, more hctured, or contain larger amounts of 
subsnrface scatters embedded in a porous matrix than less elevated areas in order to produce 
the signature of enhanced multiple scattering which we observe. 
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