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MONTHLY PROGRESS REPORT
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Overall Status and Progress to Date

All sections of this investigation are now heavily involved
in preparation ~i the final report, both text material and
illustrations,.

An error in the Band designation of the channels from the
NASA 24 channel MSS flown as Mission 247 was discovered in the
past month. Sorting of the channels required a re-evaluation
of all work accomplished with the Mission 247 MSS data. This
error was believed to be caused by poor documentation being
sent with the Mission 247 data tapes. The corrected channels
are listed in Table 1., After the channel designation problem
was resolved, a new classification of Lake Hope area was
performed. The delineation of areas of alteration was excep-
tional.

Also during the past month, training areas were selected
that will be used in the final supervised classification
(layered classification) of snow cover in the Granite Peaks
test area. A comparison is also being made between the thermal
band data and the elevation data.

Work continued on the SL-2, S-192 analysis. The entire
Granite Peaks test site was classified with 32 training classes
developed using the modified clustering technique (February,
1375 Monthly Progress Report). The separability algorithm was
used to select the "best" combination of four channels.

SKYLAB channels 2, 7, 9, 1li were selected as yielding the high-
est average separability between the 32 training classes.

The classification was evaluated using two techniques,
test fields and area comparisons. Previously selected test
fields (Octor-=r, 1974 Monthly Progress Report) were used to
estimate the per point classification accuracy. A summary of
the classification accuracy for each Level 2 (U.S.G.S. circular
671) cover type is shown in Table 2. The range in accuracy is
from 52.3 to 100.0% with the weighted average: being 85.6%
correct. Confidence intervals for the accuracy of each Level 2
class are also given in Table 2. Similar results of classifica-
tion accuracy are shown for each forest cover type in Table 3.
At the forest type map level of detail, the classification
accuracy ranges from 50.0 to 100.0% with the weighted average
being 71.4% correct.

To estimate the classification accuracy on an area by
area basis, the area (hectures) classified into each forest
cover type was calculated for five of the six 7 1/2 minute
quadrangles in the test site (one quadrangle had to be deleted
because 5-192 data was not available for the quadrangle).
These area estimates were then compared to area estimates ob-
tained by planimetering cover type maps of the test site. The
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TABLE 2

SL-2 $§-192

Best 4 cHanners (cH 2,7,9,11)

Lever 2 Cover TYPES

_SAMPLES ___ CORRECT T —
% 94,8 83,5 9.3
12 100,0 9.4 100,0
128 52.3 42,0 62.5
368 61.7 56.5 6.5
1696 90.9 89,0 92,0
2400 85,6

#




TABLE 3

CLassIFICATION PERFORMANCE (WEIGHTED AVERAGE) ofF SL-2 S-192 DATA
ANALYSIS Usineg THE Best 4 CHanners (cu 2,7,9,11)
ForesT Cover Type llap

POINTS ' CORRECT TR
WATER 96 94.8 88.5 28,3
Snow 112 100.0 96.4 100.0
GrAssLanD | 128 52.3 42.0 62.5
0Ak 160 63.7 55.0 71.5
ASPEN 208 54,8 42.4 61.5
P Pine 432 72,9 68.1 76,1
DWF 1008 76.8 35 79.1
SF 256 50.0 43.5 56.5

Ave. 71.4
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number of hectares for each class in the forest type map by
quadrangle is given in Table 4. To graphically show the
relationship between the area from the cover type maps and those
from the computer classification, each pair of values were
plotted, Figure 1. A linear relationship is indicated by the
graph, but to quantify the relationship, the correlation co-
efficient (r) was calculated using the 40 pairs of values. A
high r value of 0.929 resulted from the calculations with a

95% confidence limits of 0.86-0.96. Next, the paired-t test
was used tc determine if the slope (B) was significantly
different from 1 and to determine if the Y intercept (a) was
significantly different from 0. At the 95% confidence limits,
neither were significant.

In summary, Level 2 cover types can be mapped from S-192
data with an accuracy of £5% while forest map types can be
mapped with an accuracy of 70%.

Recommendations

None

Expected Accomplishments

A rough draft of the text material for the final report
will be completed by the end of June.

Significant Results

See attached paper entitled "Computer-Aided Identification
of a Potential Area of Ore Mineralization in the San Juan
Mountains Using 24 Channel MSS Data."

Travel Summary

There were no travel funds expended during this reporting
period.
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Computer-Aided Identification of a Potential Area
of Cre Mineralization in the San Juan Mountains
Using 24 Channel MSS Data

D. W. Levandowski and R. L. Borger

The area near Lake Hope (Fig. 1-A) and San Miguel (Fig. 1-B)
on the Ophir and Mt. Wilson Quadrangles was c'assified using 24
channel MSS data from Mission 247, The Modified CLUSTER Tech-
nique* (Fleming, Berkebile 2nd Hoffer, 1977) was used to .ain
the computer for the classification. This technique allowed the
area to be classified into 54 spectral cover types. Channels 2,
4 and 12 were used for the clustering and the classification,.
There were 22 vegetation classes, 4 snow classes, 2 deep shadow
cirasses, 6 mixed rock and vegetation classes, 18 bare classes
and 2 altered rock classes. The two altered rock classes repre-
sented one sunlit and one shadowed class.

Immediately apparent were the two vein-like areas of altera-
tion (Fig. 1-C) and the hill wash composed primarily of altered
rock (Fig. 1-D). These represented the areas of primary interest
and were quite well delineated.

Another feature detected by the classification proved to
be of somewhat more interest. A small oval patch of shadowed
alteration was classified in a location in which alteration had
been previously unnoticed during an airphoto study of the area.
Area E on Fig. 1 is the lightly shadowed unaltered rock floor of
a cirque. Within the cirque is area F, the shadowed altered
class.

The air photos taken in conjunction with the MSS were con-
sulted to verify the presence of the alteration. The alteration
was present but was so subtle as to remain unnoticed in the pre-
vious examinations of the air photos. The alteration is asso-
ciated with a roughly circular textural and structural pattern
in the floor of the cirque. The feature is approximately 400 ft
in diameter and is contained within an intrusive body. There
are many breccia pipes in the area, particularly to the North
and Northeast of here. They are all associated with an intru-
sive body, are circular to elliptical in cross section and range
from 300 te 500 ft in diameter. Many of these breccia pipes
have served as the loci for mineralization. This feature should
be investigated further to determine if it is also a pipe and,
if so, if it is mineralized.

*"Computer-Aided Analysis of LANDSAT-1 MSS Data: A Comparison of
Three Approaches, Including 'Modified Clustering' Approach."

M. D. Fleming, J. § Berkebile, and R. M. Hoffer. Proceedings
Machine Processing of Remotely Sensed Data. June 1975,
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