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Table 1. Ground control point and trantform equation
T Item Landsat 3rd Landsat 4th Calculated value Error
G.C.P  ~__ | ©Line | Column Line ' Column ’ Line ‘ Column Line f Column
Seta C.C. 93.87 123.75 240.12 143.75 240.47 143.44 —0.35 l 0.31
Makino 81.25 192.87 229.37 212.50 229.38 212.75 —0.01 l —0.25
Yoroi Dam 133.25 196.37 281.37 215.62 281.06 215.31 0.31 0.31
Fudouji 151.25 236.50 300.12 255.00 299.76 255.08 0.36 ~—0.08
Nishidera 193.50 116.25 338.87 134.00 134.15 339.18 —0.15 —0.31
Naka:nishi chuo 255.75 90.12 106.50 400.00 106.92 400.41 —0.42 —0.41
bashi
Miyajiri 107.62 375.52 394.37 259.12 394.37 259.37 0.00 —0.25
Shigaraki C.C. 184.25 296.50 333.75 315.00 333.76 314.44 —0.01 ‘ 0.56
Inoseyama 207.37 219.50 356.37 237.37 355.10 237.08 1.27 0.29
Eda 220.37 355.12 370.25 372.37 370.83 372.38 —0.58 | —0.01

(Transform equation)
Line (4th data) =Line (3rd data) X 0.99337+Column (3rd data) X 0.02084+ 144.73805
Column (4th data)=line (3rd data) X (—0.01802) +-Column (3rd data) X0.99931-21.47408
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Table 2. 1. Correlation matrix of Landsat 4th data
—
— B 4 B 5 B 6 B 7 BR B
B4 1.00000 0.39025 0.46262 0.89677 0.81041
B 5 0.39025 1.00000 0.92069 0.62735 —0.10448
B 6 0.46262 0.92069 1.00000 0.64481 —0.00714
B 7 0.89677 0.62735 0.64481 1.00000 0.68583
BR 0.81041 —0.10448 —0.00714 0.68583 1.00000
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Table 2. 2. Proportion of Landsat 4th data

L

Factor 1 Factor 2  Factor 3

T o -
Eigenvalues 3.218987  1.598424  0.095559
Proportion 0.644 0.320 0.019
Accumulated | 0.644 0.963 0.983
proportion \

Table 2. 3. Factor pattern of Landsat 4th data

“\\\\l Faetor 1 Factor 2
B4 | 0.89734 0.38048
B 5 0.72412 —0.66850
Be6 0.76858 —0.59791
B7 0.97371 0.13543
BR 0.59211

0.79432
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Table 3. 1. Correlation matrix of overlay data
I B 5 B 5’ B 7 B7 BR BR’
T
B5 1.00000 0.86254 0.17572 0.51138 —0.18348 —0.08614
B5’ 0.86254 1.00000 —0.02820 0.49073 —0.31399 —0.22837
B7 0.17572 —0.02820 1.00000 0.72823 0.90963 0.87023
B7’ 0.51138 0.49073 0.72823 1.00000 0.55996 0.72049
BR —0.18348 —0.31399 0.90963 0.55996 1.00000 0.91846
BR’ —0.08614 —0.22837 0.87023 0.72049 0.91846 1.00000
Table 3.3. Factor pattern of overlay data
Table 3.2. Proportion of overlay data T
= T Factor 1 Factor 2
I . Factor 1 Faector 2 Factor 3
i B5 0.14338 0.94251
Eigenvalues | 3.381592 2.240018 0.238361 B5” —0.00105 0.97504
p . B7 0.96232 —0.01068
Aroportiozl(1 0.564 0.373 0.040 B 7 0.82856 0. 48465
ccumulate
proportion 0.564  0.937  0.977 BR 0.91835 —0.34075
BR’ 0.95137 —0.22333
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Table 4. Performance of diseriminant result

ACTUAL NO. OF PREDICTED GROUP

GROUP  CASES MEMBERSHIP
D S 3.
GROUP 1 100 100 0 0
100.0%  0.0%  0.0%
GROUP 2 15 0 15 0
0.0% 100.0%  0.0%
GROUP 3 84 0 0 84
0.0% 0.0% 100.0%
GROUP 4 70 0 0 0
0.0% 0.0% 0.0%
GROUP 5 88 0 0 0
0.0% 0.0% 0.0%

GROUP 6 30 0 0 0
0.0%  0.0%  0.0%
GROUP 7 18 0 0 0
0.0% 0.0%  0.0%
GROUP 8 24 0 0 0
0.0% 0.0% 0.0%
GROUP 9 56 0 0 0
0.0% 0.0% 0.0%

0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

0 0 0 0 24
0.0% 0.0% 0.0% 0.0% 100.0% 0.0%

________________ S8 8 9
0 0 0 0 0

0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0 0 0 0 0

0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

70 0 0 0 0 0
100.0% 0.0% 0.0% 0.0% 0.0% 0.0%

0 38 0 0 0 0
0.0% 100.0% 0.0% 0.0% 0.0% 0.0%

0

30

0 18 0 0
0.0% 0.0% 100.0% 100.0% 0.0% 0.0%

0

0 0 0 0 0 56
0.0 0.0% 0.0% 0.0% 0.0% 100.0%

Percent of “grouped” cases corectly classified : 100.0%

Classification processing summary
485 cases were proecessd

0 cases were excluded for missing or out-of-range group codes.

485 casas were used for printed output.
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Cultivated land and bare land (Pink) Grass land (Sky blue)

Open stand of pine (Yellow) Culled stand of pine (Yellow green)

Thrifty stand of pine (Green) Maturity stand of soft and hard wood (Purplish brown)

Photo 1. Categories of forest land (Assigned color in classified imagery)
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Table 5. Area of each category

\ Pixel Area (m?) Percentage
1 2 6274 0.02
2 0 0 0.00
3 1108 3,474,688 8.61
4 727 2,279,872 5.66
5 754 2,364,544 5.87
6 2996 9,395,456 23.31
7 3582 11,233,152 27.87
8 3114 9,765,504 24.23
9 569 1,784,384 4.43
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Summary

This paper refers the feasibility of Landsat
Mss data for evaluation of vegetative restoration
in the hill-side planting worked area.

Study area was chosen at Tanakamiyama in
Daitogawa valley of Shiga prefecture, Japan.

The outline of analytical procedures and those
results in this research were as follows:

1) Result of the factor analysis for multivariate
categorical analysis, it was evidenced that the
common factors in conneetion with the para-
meter for environmental classification were the
vital degree and the tint of vegetative leaves.

2) Based upon the factor analysis, it was proved
that the absorptive band of chlorophyll, the near
IR-band and the enhanced process with ratio
value between two adjacent bands were usefull
to classify the vegetative condition.

3) Value of Landsat MSS image varies with the
ground slope and direction. The ratioed value
between two adjacent bands and the overlaid
image with spring and autumn can be applicable

to eliminate this slope effeet in the data an-

alysis.

4) Contents of one pixel in this data consist o}
six values, i. e; (Band 5);, (Band 5),, (Band
7)1, (Band 7),, ((8 X Band 7-W) /(8 X Band 5-§)),
((8X Band 7-W) / (8 X Band 5-8)),, where suffix
numbers 1 and 2 mean the first and second
season.

5) Vegetative type was classified into 6 categories,
1; Maturity stand, 2; Thrifty stand, 3; Sh-
rubby stand, 4; Culled stand, 5; Open stand,
6; Lawn or grass.

6) Thus, evaluation of vegetative restoration was
performed using two-season combined Landsat
MSS data obtained through the above procedure
for environmental classification.

By the ground verification, it was recognized
that classification accuracy was high precision
in any classified category.

From above results, two-season combined Lan-
dsat MSS data may be useful for evaluation
of vegetative restoration in the hill-side planting

worked area.
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Fig. 10.1. Classified imagery of the southeast side of Lake Biwa

Assigned -colors :

1. River or lake; Blue, 2. Shade ; Black, 3. Urban; Red, 4. Cultivated or bare land ; Pink,
5. Maturity stand ; Purplish brown, 6. Culled stand ; Yellow green, 7. Thrifty stand ; Green,
8. Open stand ; Yellow, 9. Grass land ; Sky blue
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Fig. 10.2. Classified imagery of research area

Assigned colors:

1. River or lake; Blue, 3. Urban; Red, 4. Cultivated or bare land; Pink, 5. Maturity stand;

Purplish brown, 6. Cullued stand’; Yellow green, 7. Thrifty stand ; Green, 8. Open stand ;
Yellow, 9. Grass land ; Sky blue



