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TENTATIVE ANALYSIS OF RMS MAP OF VENUS SURFACE BASED ON VENERA-15r16 MEASUREMENTS:  COMPARISON
WITH PIONEER VENUS DATA
K.A. Kreslavsky (152) and A.T. Basilevsky (2)7 (1) Astronomical Observatory of Kharkov Univer.»
Kharkov 310022 USSR. (2} Vernadsky Instituter USSR Acodemy of Sci.» Moscow 117973 USSR.

& comparison of Venera-15+14 /1/ and Pioneer Venus /2/ RHS dota on Venus surface of the area of
their overlapping hos been made. Fig. 1 presents histograms of RMS based on V-13:16 and PY data while the
table contains the seans +18 for RMS for the total area compared as well as for plains and tesserae ac-
cording to Venera-13+16 photogeologic wap /3/.

VENERA-15:16 PIONEER VENUS
Total area 3.941.3 2.418.9
Plains J.641.9 2.248.8
Tesserae S.441.8 3.841.2

A systematic incresse of V-i5,16 values comparing to PV ones is o natural consequence of the
wave-length used in V-15»16 (B cs) and PV (17 ce) experiments: VU-15+16 measurements were partly offected
by the small-scale roughness ignored by PV.Taoking in mind TV panoramas of Venera-9r19:13:14 londing sites
/4+5/ this ssall-scale (differential} roughness is evidently due to the presence of rock fragments  and
rock outcrops. The contribution of seall-scale celian landforms con not be excluded eithar.

The coefficient of cross-correlation of V-15,16 and PV maps is 0.44r the coefficient of  regres-
sion of V15,16 ond PV data is 1,14, The latier is larger than 1,50 the larger roughness - the wore in-
crease of V-15:16 RMS comparing with PV one. That weans: the higher roughness is the larger is the sanll-
scale part of it. This also means thot small-scole (decimeter-scale) rock fragmenis and/or rock outcrops
are significantly sore cbundant at tesseroe comparing to plains. Rock fragments talus on the slope at
Yenera 9 landing site seews to be a good exaeple of thesituation.

Fig. 2 shows V-15:16 v.s. PV RMS plot. Isolines were droawn with logarithmicelly equal iatervals.
The correlation is better ot low RMS values. The Harfors lawr being the basis of the techniques of deter-
sination of RNS and reflectivityr describes better the real indicatrix of backscattering for low RNS  so
the different techniques used for pocessing V-13,146 and PV data lead to close results.

If the surface hos high seall-scale roughness so for the incidence angles As18 (like V-15+16 ra-
dars) the contribution of diffuse scattering can be wore than the contribution of quasi-wirror scattering.
Fig. 3 is an illustration of this case. 8o the procedure used in /1/ overesiimates both RMS and reflecti-
vity. The latter is approximately proportional to the area beneath the backscattering curve.

Figr 4 presents o reflectivity v.s. RMS diagrom bosed on V-15:16 data. One can see thut anona-
lously high reflectivity (00.3) is observed only at the aress with anomalously high RMS () %) nostly at
the sountain surrounding of Lakshei plateau. This is the very area to be very bright in Arecibo  images
too /4/. 1t con be supposed that for this area having high diffuse scattering the values of RMS and ref-
lectivity could be overestimated.

REFERENCES: 1. Abramov A.V. et aly Bth Vernadsky/Brown Microsysposium Abstractsy 7-8y 19887LPSC XX» 1989.
2. M dota digital toper MIT» 1985. 3. Barsukov V.L.» Basilevsky A.T. Prirodar & 24-35» 1986
(in Russian). 4. Florensky C.P. et al. 65A Bull.» BBy 1537-1545) 1977. 5. Basilevsky et al.»
654 Bull.r 96r 137-144» 1985. 6. Campbell D.B. et al. Sciences 221, 644-647» 1983.

© Lunar and Planetary Institute * Provided by the NASA Astrophysics Data System



COMPARISON OF VENERA-15,16 AND PV RMS MAPS
Kreslavsky, M.A. and Basilevsky, A.T. LPSC XX

o

, V15,16

w

-]

—

rms slope

‘l' o L]

PV rms- slopc

Back scatte r'm.q

real calculated incudence

Xrmg Krms S angle
o
0.8 | )
=0.6 |
e
.3
o4
9
Yo}
* o e W
L.

10 30 59 ?O
rms slope V 15,16

© Lunar and Planetary Institute * Provided by the NASA Astrophysics Data System

545



