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SPvlIRR DATA ANALYSIS OF WEST TEXAS: ENHANCEMENT OF 
LITHOmIC SIGNATURES. J. R. Tel lez, and J. L. Whit ford-Stark, 
Sul Ross State University, Alpine,Texas 79832. 

The spectral data discussed in this paper were acquired v.ia 
a remote sensing instrunent, the Shuttle Multispectral Infrared 
Radiometer (SNIIRR) , which was carried on-board STS-2. As STS-2 
passed over a portion of Trans-Pecos, Texas between 10:33:38.14 
and 10:35:46.13 AM CST on November 12, 1981, the SIMIRJ3, which is 
a non-imaging device, measured and recorded the reflected energy 
flux at ten discrete wavelengths: 0.5, 0.6, 1.05, 1.2, 1.6, 2.1, 
2.17, 2.20, 2.22, and 2.35 microns. The instrunent sampled a 
complete set of ten wavelengths every 0.01 second, the set being 
one record and represent ing the measured spectral reflectance 
within the SMIRR Instaneous Field of View (1FOV)-an approximately 
115 meter spot on the ground below the spacecraft (1). The data 
in this study were drawn from records #lo8 to 440 inclusive, and 
cover an area of a 100 meters by 22 kilometers extending f r m  the 
Rio Grande to Capote Peak (Presidio Co., Texas). 

The main purpose of this study was to develop a method by 
which any non-lithologic reflectance variations might be filtered 
out, to produce a data set which comes closest to representing 
purely lithologic changes. The likely cause of non-lithologic 
spectral variation is changes in the attitude and texture of the 
ground target. The filtering procedure began with an analysis of 
the unfiltered normalized data, a computer program was used to 
display the normalized SMIRR data in spectral map format. The 
program plots the spectral reflectance values on a Cartesian 
graph where wavelength is plotted along the x-axis and record 
nunber is plotted along the y-axis. Where a wavelength and record 
nunber coincide the reflectance value is plotted, once all the 
reflectances for one map are plotted the values are contoured 
similar to a topographic map (Figure 1). Using the spectral maps 
and the 1 6 m  black and white SMIRR location photos the position 
of individual records were marked on 7.5 mingte topographic mapsb 
Knowing the position of the sun (altitude:33 1' and azimuth:143 
14') (2) and the target slope for a given record (measured from 
the topographic maps parallel to the sun's azimuth) allowed the 
use of Minnaertls Photometric Equation (WE) (3) in the form 
DNf=DN[cos(i) exp -k cos(e) exp 1-k]. Where DN is the normalized 
reflectance for the 0.6 un wavelength at a given record, (i) is 
the angle of incidence, (e) is the angle of emergence (i.e. the 
angle of the target slope), k is the textural variable, and DN1 
is the maximtan amount of reflectance possible for the given mate- 
rial of texture or roughness k. The program which filtered out 
slope effects utilized this equation to calculate DN1given DN, 
(i), (e), and k. k is assigned the value of 1 in this program 
because this program is designed to only remove reflectance vari- 
ations with regard to slope. The next program uses another vari- 
ant of W E  (3), DN=DNf/[cos(i) exp -k cos(e) exp 1-k], to cal- 
culate a filtered DN. In this program the slope variable (i) and 
(e) are constants (i)=57' and (e)=oO (i.e. a horizonal target), 
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and DN' and k are variables. This program accounts for textural 
variations, and completes the filtering process by varying k for 
the given DN' until the DN calculated matches the DN of the 
specified lithology. In both filtering programs DN is always the 
reflectance of the 0.6 m wavelength. This wavelength was used 
for filtering out slope and textural changes because i t  shows a 
large variability of reflectance over the study area, and appears 
to be more susceptible to the effects of slope and textural 
changes. 

This study has shown that the SMIRR data were affected by 
changes in ground target slope and texture, and that to produce 
an accurate spectral curve for a given lithology the reflectance 
data should be f i 1 tered. The f i 1 tering process however has not 
altered the relative reflectance values of the longer wavelengths 
(>2.0 un), permitting the reflectance peaks and absorptions to 
still be used in determining the amounts and type of clay deve- 
lopment (4). In addition MPE (3) worked well in providing a means 
for filtering the data and the filtered data produced a much 
better data set for geologic interpretation, This is because 
lithologic changes appear more distinctive, which allows more 
accurate location of geologic contacts and faults (Figure 2). 
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