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face roughness alone. There are, however, an
estimated 4 x 10 m* of extremely arid land,
50x 10" m* of arid land, and 110 x 10*° m?® of
semiarid land within the limits of the con-
tiguous 48 States (ref. 5-11). These rela-
tively undeveloped regions could be the focal
point of proposed airborne, Space Shuttle,
and spacecraft radar-imaging applications
such as the following:

1. Research on development of arid land
recreational areas and other aspects of land
use.

2. Detection of alluvial deposits for sand
and gravel and for water potential.

3. Classification of active sedimentary
processes (i.e., monitoring of aeolian activity
and defining the extent of silt deposition after
floodwaters recede).

Strategic Air Command, X-band (9500
MHz) SLAR images of Death Valley have
been acquired recently. A full discussion and
comparison of the X- and L-band images will
be published in the near future; however, one
enlargement of these high-resolution (15 m)
X-band data is presented (fig. 5-41) for
comparison with specific details on the L-
band images.

The conspicuous dark band (unit V)
around the base of the gravel fans on the L-
band data (fig. 5-31) is present on the X-
band image (fig. 5-41), but the area cannot
be well delineated because of the less-distinc-
tive tonal contrast between units V and III
(the carbonate facies of the outer salt pan).
Similarly, the contrast between units IIT and
II on the X-band data is not as sharp as
shown on the L-band images.

However, the desert pavement (unit VI)
detail is somewhat better on the X-band im-
age because this radar has a higher resolu-
tion and a more pronounced shadowing effect.
The incident angle of the X-band data in the
center of figure 5-41 is 72.3°, whereas the in-
cident angle in the center of the L-band im-
age (fig. 5-31) is 38.2°. The desert-pavement
areas are very clearly defined on both radar
frequencies as a result of the extremely
smooth desert varnish surface (fig. 5-30).
The pavement would probably be specular
even on K-band images for this reason.

Within the salt pan, the X-band data ap-
pear to define geologic contacts between vari-
ous chloride, sulfate, and carbonate facies
differently than the L-band data. However,
verification and discussion of the causal rela-
tionships must be delayed until further study
of the X-band images is completed.

A SHUTTLE RADAR MICROWAVE
SUBSYSTEM FOR EARTH RESOURCES
APPLICATIONS

Introduction

The microwave subsystem considerations
are discussed as a design example for a radar
for Earth resources applications to be used
in conjunction with the Shuttle Spacelab.
This system with a multiplicity of frequen-
cies and polarizations—L-band (25-cm wave-
length), S-band (10-cm wavelength), and X-
band (3.2-cm wavelength) at two orthogonal
linear polarizations—has been tentatively se-
lected. The Space Shuttle vehicle constrains
the antenna to approximately 8 m in length
and 3 m in width.

The frequencies and antenna size comprise
the major constraints on the system de-
scribed here and determine the sensor alti-
tude, coverage, and major hardware param-
eters. The sensor performance is summarized
as follows:

1. Frequencies:

a. L-band (25 cm)
b. S-band (10 cm)
¢. X-band (3.2 cm)

2. Polarization:

a. Transmit: Vertical or horizontal
b. Receive: Vertical or horizontal

3. Imagery: Synthetic array; four looks
in azimuth; 10-m range and azimuth resolu-
tion on the ground.

4. Coverage: Offset of 75 to 275 km either
side of the satellite groundtrack.

5. Swath width:

. At minimum offset: 40 km
b. At maximum offset: 100 km

The major microwave subsystem parame-
ters are outlined as follows:































































































