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SUMMARY

During the period of October to Decempber 1976, digital analyses
on radiance values of M55 CCT were made on the ilmages of LANDSAT-Z covering
a part of central Japan on September 1l 1975 which are only available one : 4
for the area taken by LANDSAT-2 and comparison was made with the previous
one taken by LANDSAT-1 on Oct. 5 1972, .

It is found that there exists not a little difference in the values

of radiance as is shown in Table 1 below for 4 selected sample areas,

Table 1 Comparison of digital values for selected areas. ; §

" . 5.

—_ LANDSAT-1____ 5 OCT 72 LANDSAT=-2 11 SEP 75 :
|50 B5 B5 B7 Bl RS B6 BT o

v | 39.3 | 32.0 | 43.5 | 21.5 22,8 | 22,9 [ #7.11 21.7 .
Al | 7700 | T3z | BT | T30 3.1 | W8 | 6.9 ‘s ?
s (M [37.8 | 31,7 |29.1 |12.1 27.7 | 30.5 | 31.1| 10.9 |
s.0.| 6.3 | "3.0 | 2.9 | 1.6 2.8 | 4.5 | 5.4 | 2.5 |

c | M 1231 | 1b.5 |33.3 |19.5 12.5 | 10.7 | 38.1| 19.8 i
s.o.{ 8.3 | 3.2 | 6.7 .5 2.0 | 2.9 | 8.4 | 5.0 §

o | M f125.7 [15.5 |11.3 | ‘3.4 | 13.3 | o.5 | 4.0 o.0 )
s.D.| 1.4 | 1.3 1.4 0.8 0.8 0.8 0.9 0.3 j

A: Farm Villeges, B: Large City, C: Thickly Wooded Mountain, D: Sea Surface

B4, B5, B6 and B7 are Band-4, Band-5, Band-6 and Ba d-
M; Mean Value, S.D.: Standard Deviation. " nd-7 respectively.




In the table the sizes of the sample areas of A, B, C and D are 8.4 x 10,
6.4 x 10, 9.2 x 10.7 and 12.1 x 11.4 km® respectively. Multiplication of
0.925 to the values of Septemer 11l 1975 (Landsat-~2) makes them to those

under the same sun elevation angle of Landsat-1,

From the values in the talbe it is elear that the values of Oct 5 1972

(Landsat-1) are systematically larger than those of Sep il 1975 (landsat-2) in

spite of the fact that the elevation angle of the sun of the latter is higher

than the former., Careful iInspection, however, reveal that the difference h

between the two in Bands 6 and 7 (near infrared spectra) is much smaller g

than the others, a : }
Two main factors contribute to the difference of the values of the two u

cases, 1. e. the variation of the earth's surface and atmospheric condtions. %

The result of meteorological analysis indicates that weather station at g

Nagoya in the area B reported patched eirrus and a few stations around the é

other areas also obsetrved cirrus which is hardly recognizable in the image

films. Smog was also reported at Nagoya. It is clear that the efféct of thin

cirrus is much larger in shorter wave length spectra. This fact is sometimes a
important din the interpretation of MS8S data. } ) €

An attempt I1s made to evaluate atmospheric efféct numerically. As the ' q
first step the'élobal albedo defined as the ratio of observed radiance to
the incoming solar radiance outside the atmosphere is computed and shown in.
Table 2 below.

Tabe 2. The global albedo corresponding to the values of Table 1.
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. . . ) Unit H z f
| Area)LANDSAT-1 5 OCT '72 | LANDSAT-2 11 SEP '75 ||
B4 | B5 | B6 | B7 B4 | B5 | B6 | BY ;
I ;
A 145.4136,0 149.0 149.1 | 24.3 123.9 |49.0 |45.5 | | :
B [43.6|35.8 [32.9 [27.6 | 20.5 |31.6 [32.2 |22.9 | o
¢ |26.8}16.4 [37.5 [44.5 | 13.4 |11.1 39,5 |41.6 | | ;
L D |12.0 |-17.5 |12.6 | 7.7 | 14.2 | 9.8 4.1 | 0.0 | . ;
| . ) B




In the computation, the radiance of the i-th band Ri is obtained from
Eq. (1).

- R, =K

1 c (1)

]

where K, and C, are conversion factor and digital values of the i-th band

respectively aid assumtions are made that the conversion factors of the four
bands of MS§ are 0.0195, 0.0157, 0.0138 and 0.0730 mW/ cm’‘Sr respectively
(Ref. 1 & 2), It seems the values thus obtained are a little larger than
those obtained by previous investigator theoretically (Ref. 3). It is also
found through the solution of radiative transfer equation that the path
radiance reaches as large as 47, 34, 24 and 20 7 of the radiance obtained

at satellite level, Further studies are going on in this field.
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