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Available Mars Radar Data 

Faci I ity Wavelength Polarization In Hand 

NAlC Arecibo 12.6 cm oc No 
Coded Long Pulse sc Yes 

GSSWLA 3.5 cm oc Yes 
Continuous Wave sc Yes 
Interferometric Mapping 

GSSR 3.5 cm oc Yes 
Delay-Doppler 
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Radar Glossary JPL 

Circular polarization: Planetary radar astronomy typically uses circularly 
polarized transmitted beams to avoid uncertainties due to the Earth's 
ionosphere, while terrestrial radar remote sensing uses linear 
polarization. Circular polarization data can be derived from fully 
polarimetric terrestrial data. 

transmitted. 

transmitted. 

OC: Opposite sense of circular polarization received echo as compared to 

SC: Same sense of circular polarization received as compared to 

Polarized echo: OC polarization echo. 
Depolarized echo: SC polarization echo. 
Specular echo: Near-nadir mirror-like reflection of the incident energy in the 

OC/Polarized channel only. Generally understood to be produced by 
radar-facing reflecting facets 1 Ox to 1 OOx the wavelength. 

Diffuse echo: Scattering due to roughness elements (surface or volume) at 
or near the wavelength scale. Is the dominant scattering mechanism at 
incidence angles > 20 degrees from normal incidence. 

Polarization ratio: SClOC indicates importance of multiple scattering. 
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Radar Information JPL 

Specular echo is required for radar altimeter to function 
properly; reflected in requirements: 

Specular echo information from GSSR delay-Doppler database. 

Diffuse echo relates to roughness at scales of interest to 
traff ica bi I ity. 

Diffuse echo information from NAIC Arecibo and GSSWLA 
data sets. 
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GSSR Comparison Data 

Site Track Date Latitude PO kns 

Pathfinder Jan. 27, 1995 19.96"N 0.079+0.039 7.6"i-I .8" 
Jan. 29, 1995 19.79"N 0.062k0.009 5.1 "k0.4" 
Jan. 30, 1995 19.69"N 

Viking 1 Jan. 27, 1995 19.96"N 
0 .05kO .O 1 3.4"+0.5" 
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GSSR Site Unit Related Data JPL 

What to do about sites not directly crossed by radar tracks? 
Look at radar data from (nearby) surfaces that are mapped as 
the same geomorphic unit [Scott and Tanaka, 1986; Greeley and 
Guest, 19871. 

Site Unit PO e,, 
Hematite N PI, 0.046k0.017 4.8"+0.8" 
Melas Avf 0.079k0.039 7.6Ok1.8" 
Gusev Hch 0.062k0.009 5.1 "k0.4" 
lsidis APS 0.05kO .O 1 3.4OkO.5" 

Hvr 
Eos Hch 0.031 kO.001 2.3"&0.4" 
Athabasca Achu 0.04kO .04 5.0°k4.5" 

APS 0.074k0.029 4.1°k1.10 
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The Athabasca Story 

Athabasca selected as prime site at 2nd workshop. 

Thereafter realized that its diffuse cross section was 
frighteningly high. 

After presentation of radar data to landing site steering 
committee, Athabasca demoted to back-up. 
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Arecibo Coded Long Pulse JPL 

Arecibo Mars landing site diffuse scattering cross-sections and terrestrial analog surfaces. 

Incidence Angle Resolution Site QOSC 

VL1 

VL2 

Pathfinder 

At habasca 
Terrestrial Sites 

Mauna Iki a'a 
Mauna Iki pahoehoe 
Black Rock flow 
Kilauea caldera pahoehoe 

Kilauea ponded pahoehoe 

0.01 91 &0.0015 
0.031 6k0.0024 
0.01 65k0.0017 

0.01 24k0.0028 
0.0144~0.0015 
0.0208k0.0024 

0.1 

0.1 
0.03 
0.05 
0.01 3 
0.01 
0.004 

36" 
29" 
55" 

50" 
34" 
42" 
22" 

29" 
32" 
28" 
30" 
40" 
35" 

3x3" 
3x3" 
4x4" 

4x4" 
3x3" 
3x3" 
1x1" 
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Arecibo Coded Long Pulse con7 JPL 

MOLA Topography 
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Radar Backscatter 
Harmon et al. 1999 
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GSSR delay-Doppler 

Site Latitude Longitude PO f4ms 

Viking 1 

Athabasca 

Pathfinder 19.96 N 33.534 w 0.046k0.017 4.8OkO.8" 

19.79 N 33.478 W 0.079k0.039 7.6Ok1.8" 

19.69 N 33.505 W 0.062k0.009 5.1 "k0.4" 

19.96 N 48.0k1.8 W 0.05kO.O 1 3.4OkO.5" 

8.56 N 204.884 W 0.031 kO.001 2.3"+0.4" 

8.56 N 205.382 W 0.04k0.04 5.OOk4.5" 

10.15 N 204.956 W 0.074k0.029 4.1 "+I .I O 
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Interpretation JPL 

G-VLA polarization ratio > I implies multiple scattering. 
Harmon ef a/= [I9991 list 4 hypotheses to explain enhanced multiple 
scattering from Martian lava flows which to the radar appear 
rougher than terrestrial flows: 
1. more chaotic texture, 
2. blockier texture, 
3. enhanced dielectric constant, 
4. or volume scattering. 
These hypotheses about texture and physical properties hold even 
if the surface is not a lava flow. 

I . rock-strewn plain with enhanced volume-scattering, 
2. regolith-filled rough or blocky rock surface, or 
3. gently undulating rock-strewn plain where regolith surface is very rough 

at decimeter scale. 

Three possible configurations envisaged: 

3rd MER Landing Site Workshop 2002-03-27 AFCH 15 




