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Searchlng for Buried Water Ice in Martlan Dunes
with Radar and Thermal Data
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% | surface returns, rarely show
- -1 faint subsurface returns (at

| arrows) that likely represent
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The Mars Reconnaissance Orbiter
Shallow Radar transmits pulses at

and they produce strong surface
returns. Fainter returns often follow,
with a slightly stronger, more coherent
return (arrows) at a delay of ~2 s
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dunes. Misfit may indicate more complexity.

- SAR processing [4]. Returns from the nadir surface may be
followed by others from subsurface geologic boundaries and
off-nadir surface topography. Roughness, such as dune forms
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at radar-wavelength scales, can induce scattering and reduce o
e juim-
the power and coherence of returns. o 74
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Brightness temperatures calculated from Mars %

Global Surveyor Thermal Emission Spectrometer
observations are used to derive thermal inertia,
P the primary driver of Martian diurnal temperature
= oscillations [5]. Results have been mapped

“5 globally at 3 km resolution and seasonally at 10°

Ls [6]. Rocks, ice, duricrust, sand, and dust all contribute ; h;ﬁéﬁééuzt;gg_;v,g,rggg_g;;;gggﬁ%o SR L 5 .- i m} B Richardison
differently to observed temperatures, and the derived thermal | The dune fiold at th o of Lowell W “crater
. : - : - , I st itk ne i nter W a8 B o T, |
inertia at any given location may vary with time of day and TR LTI I Cra?er”yisl d:a :troneg (;eurfaGc:: ret?Jrne o ) |
: : : j S~ ]
season in a way that depends on mixtures or layering of these o - =71 followed by a weaker return (at arrows
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different materials. Thus, thermal modeling of heterogeneous |
“materials may be used to constrain surface material variations.
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on radargram) at a delay of ~1.4 us
(86 m for a sand dielectric of 6) that
may be from either the crater floor or
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Conclusions oo w3 The strong surface return is consistent T o
 The lateral resolution of SHARAD limits its utility in dune " " e ™ with dune forms (or a sand sheet) well L mprahee oy ESREEEEEE
~studies to larger fields. SHARAD’s wavelength is similar to rortin from TES (5. x s ls) and lavered below the ~15-m scale of SHARAD. Ml Richardson crater (on the periphery
models (dashed lines) at 2AM (blue) and Lack of a corresponding return in the

the scale of many dune forms, further limiting its use to those
fields with relatively muted surface features. Such fields of
smaller dunes or sand sheets typically allow radar signals to
penetrate and reflect from interior or underlying interfaces.
These cases yield information about layering within and

T o T o oo oo —amem -] Of the south polar layered deposits,
' 1 SPLD) contains mounds that are
likely composed largely of water
ice. Extensive dunes on the scale
of the SHARAD wavelength occur
at the surface and result in diffuse
radar returns. Simulations show

2PM (red) local times. Best-fitting model . .
(dash-dotted lines) indicate 1.7 cm of clutter simulation supports a

duricrust over dust for Lowell crater dunes.  SUbsurface source for the late return.
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