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Measurement of the Atmospheric Constant by EDM

Nobuo Hori

Technical Research & Development Division, Tokyo Optical Co., Ltd.,
75-1, Hasunuma-cho, Itabashi-ku, Tokyo 174

Utilizing electro-optical distance meter (EDM) and the distance equation which is the effective
means to design EDM, we determine the atmospheric constant in the measuring range of EDM.
Then we calculate the attenuation constant in the visible wavelength region, and show the
correspondence between these experimental values and meteorological range.
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Fig. 1 Schematic of the coupling efficiency F? calculation.
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Fig. 2 Measured (o) and corrected (*) output
voltage of the EDM.

Table1 Experimental values of the atmospheric
constant between each measuring point
at Arakawa river side on July 8, 1981.

Point Distance R (km) Bii(km™1)

1 1.1959
B12=0. 251

2 2. 2262
fas=0.161

3 3. 4128

Table2 Experimental values of the atmospheric
constant between each measuring point
at Tonegawa river side on Mar. 11,

1982.
Point Distance R(km) Bij(km™Y)
1 3. 016009
Pr2=0. 12731
2 4, 624370
fa=0.12787
3 5. 868908
Bai=0. 12664
4 6.971941
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Fig. 3 The situation of points 1, 2, 3 and EDM
at Arakawa river side on July 8, 1981.

Table3 Average of the atmospheric constants

at A=820 nm.

Date Place B(km-1)
1981, 7.11 Uenohara 0.141
1981. 7.28 Arakawa 0. 206
1981. 8, 4 Tonegawa 0. 494
1981, 9. 1 Uenohara 0. 457
1981. 12, 26 Arakawa 0.845
1982, 2. 3(13:00) Tonegawa 0. 489
1982, 2, 3(16: 00) Tonegawa 0.332
1982, 3.11 Tonegawa 0.127
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Fig. 4 Atmospheric constant as a function of
the wavelength.
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Table4 Experimental values A (820 nm) and
calculated values 7, B (550 nm) and Ly
from Eq. (8)-(10).

£(820 nm) b/ B(550 nm) L,(km)
0.141 1. 665 0.273 14.3
0. 206 1. 444 0. 367 10. 7
0. 494 0.938 0.719 5.4
0. 457 0. 983 0.676 5.8
0.845  0.627 1.086 3.6(3. 4)
0. 489 0.944 0.712 5.5(7.0)
0.332 1.168 0. 529 7.4(9.0)
0.127 1.722 0. 253 15. 4
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Table5 Classified atmospheric condition (WILD).

Atmospheric condition

*Poor —Strong haze with visibility about
3km
—Or very bright sunlight with severe
heat shimmer
*Average —Light haze with visibility about
15 km
—Or moderate sunlight with light
heat shimmer
*Excellent—Overcast, no haze, visibility about
30 km

—Or no heat shimmer
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