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b. Absaect

A more accurate algorithm was developed to compute Lnermal inertia
from temperature difference and albedo information. 	 The error of
this algorithm is about 1J3 of the measurement error in HCMK as
opposed to the current algorithm which can have an error 5 times
larger.

A northeast trending lineament was discovered in southwestern
Arizona on enhanced thermal-inertia images. 	 The geologic signifi-
cance of this feature is presently being examined using a variety of
geophysical and geologic maps.
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A. Problems

We have encountered a serious registration problem on a day/night data set
(AA0150-09410-3; AA0150-20350-1,2) of the Colorado Plateau. An offine
transformation, when applied to the entire scene, registers to within a
pixel all of the scene except the northeast corner. We had not
encountered this problem on any other data sets.

We have ordered but not received scenes for part of the Basin and Range.
We have not been able to find cloud-free day/night pairs for the
Overthrust Belt and the northwestern part of the Cascades.

B. Accomplishments

Evaluation of thermal-inertia algorithms can be made by computing an exact
solution to the one-dimensional heat flow equation subject to the
linearized boundary condition and a half-wave heating flux. This solution
can be used to compute temperature differences for assured albedoes and
thermal inertias. By performing a regression analysis between the thermal
inertia computed by a particular algorithm and the actual thermal inertia
an error analysis can be made. We have developed a more accurate
algorithm to compute thermal inertia from temperature difference and
albedo information. Our new algbrithm was found to fit to within better
than 1%. A fit using the apparent thermal inertia (HCMM Users' Guide
1980) was accurate to only 15% at 40 degrees latitude and solar
declination of 20 degrees. This is larger than the differences we found
among igneous . rocks in Cabeza Prieta, Ariz., and between the Wasatch and
Fort Union Formations in the Powder River Basin. For comparison the noise
equivalent thermal-inertia difference of the satellite data is roughly 3%.

A northeast trending lineament was discovered in southwestern Arizona on a
specially enhanced, thermal-inertia change detection image. The feature
appears to be an extension of a lineament that can be seen on the state
aeromagr-^tic map. The lineament is particularly strikirg because there
appears to be a substantial bilateral symmetry along it and extending
through the state of Colorado. The trend passes through the Hope Buttes
diatremes and there appears to be two laterally symmetric volcanic field
pairs: San Francisco, White Mts., Ariz., and Spanish Peaks, Elk Mts.,
Colo. Examination of a variety of geophysical and geologic data is
currently underway.

The HCMM data of Newberry Caldera, Ore., appear to show a large (45 km
diameter) circular feature, roughly centered on the caldera. The boundary
does not generally appear to coincide with topographic features or
geologic units and circumscribes the cinder cones field and the most
highly dissected terrain. There is no obvious counterpart to be found on
the Landsat images.



C. Significant Results

Developed a more accurate algorithm to compute thermal inertia from
temperature difference and albedo information.

Discovered a northeast trending lineament on thermal-inertia images of
southwestern Arizona which appears to be the extension of a major
aeromagnetic lineament.

D. Publications and Presentations

E. Recommendations
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