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Radar investigations of Venus surface were made in 1983-1984 by means
of Venera - 15,16 on - board AR and radar altimeter., The records of radar
echoes, regisirated in everyday's raodar survey during spacecrafi passing
near planet, being transmitted to the Earth, where after digital prccessing
radar imaging swathes and measurements of height profiles along spacecraft
track were generated.

At the bottom of fig.1 a fragment of radar swath, mapped from Venera -
16, is placed. A length of this fragment is 600 km, width is about 120 km,
spatial resolution is 1 km. A track of spacecralft in this survey lies over
the swath (at O degree in vertical exisg). A track of two days earlier sur-
vey is marked on the 1mage by the white line. During this period of time
Venus was rotated on 3° angle relatively to orbit plane and this track in-
tersected image. At the stage of track drawing perspeclive distortions of
the imege were taken into account. The nature of those distortions is Lhat
radar dala were put on the splere of constant radius (6051 km), so the lo-
cal relief was not teken into consideration.

A processing of radar altimeter backscaltered signals allowed to esti-
mate an eltitude of spacecrafi above mean surface in a spot of 40 km in di-
ameter. Selection of reflected signals according to Doppler shift of fre-
quency allowed to narrow the altimeter spot till 6 km along the track. The
gspacing of altimeter measurements is about 2.5 km, so practically continu-
ous height profiles were obtained. The error of altimeter measurements in
smooth areas was aboul 30 m.

A fragment of radar swath, presented in fig.1, is an image of southern
part of PFortuna Tessere. i\ spacecraft was moving from north to south. Height
measurements allowed 1o decode structures, visible in the image. Cn the left
gide at the distance of - 1.7 from the pericenter there is a dark feature,
crossing the image. Just at the same place one may see a gap in height pro-
file, possibly connected with canyon. According to altimeler measurements a
depth of cunyon in this area is 1 km, a width is 4 km. In the right direc-
tion (from -0.7° to 0Q° relatlvely to pericenter) one can see unnamed round
goructure with smootvlhed cor:tours. The height profile of this structure is
gimilar to profile of Cleopatra Palcra, situated in llaxwell liontes Region
(1). According to height profile the diameter of external crater is about
90 km, the depth is 1.5 km at the left part and 1.0 km at the right part
relatively to surroundings. Internal crater is 50 km in diameter, 1 km deep
(relatively to a bottom of external crater) and displaced to the right and
down with respect to a center of external crater (a longitude of external
crater is 40.5°, latitude is 62.5° on Venus globe).

The results of experiment display en efficiency of joint employment of
SAR and radar altimeter for exploration of planet's surface.
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Figure 1. Bottom: the fragment of the radar image of Venus surface,
teken 11 February 1984 by Venera 16 spacecraft. At the horizontal axis there
is an angular distance relatively to pericenter of orbit, which is situated
at the 62° I in latitude; at the verticel axis there is an angular distance
relatively to orbit plane (to track), measured in degrees from the planet
center.

Top: height profile of Venus surface taken 9 lebruary 1984 along the
track of spacecraft, drewn by white line. The vertical scale is 32 tines
enlarged in comparisgon with horizontal one.
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