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ON THE METEOROLOGICAL CORRECTION OF THE
ELECTRO-OPTICAL DISTANCE MEASUREMENTS

—ESTIMATION OF TEMPERATURE FROM SOUND VELOCITY—

By Fumio Onva

Synopsis

In the distance measurements by a Geodimeter, making the proper correction for the atmospheric
index of refraction, the experiments to estimate the temperature from the velocity of sound travelling
between both ends of base line have been tried. The result of the experiment on the paved road
(length: 500 m) is 2°C lower, whose effect on the corrected distances is comparable to the accuracy
of the Geodimeter, than direct measurements with thermometer. On the propagation of sound,
the effect of refraction on the travel time is practically negligible in consideration of the accuracy
of the Geodimeter. But attenuation is too high to propagate over a few kilometers.
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Fig. 2. Examples of records on an electromagnetic oscillograph.

1& 3 received at radiation side.
2& 4 received after propagation.
1& 2 original records.

3& 4 band pass filtered records(500-630 Hz) and time axes.
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Table 1 Sound velocity.
direction of t issi | - -
irection o ransmission ‘ G ‘ R R ‘ G
from | 15h23m 9s | 15h 23m 10.5s | 155 23m 20.5s | 15h 23m 315
period of analised record i
to 9.5 ! 11 31 32.5
number of data in calculation ' 35 30
travel time (sec) i 1. 5361 0. 0004 1.5335£0. 0003
1
travel distance  (m) 509. 92 | 500. 72
sound velocity  (m/sec) 332.9 332.43
G-R 331.45 + 0.607 1 + V- 5999 B & RERE CAREE LZEF LOHBIOPE
728, MEICRAL 7 « w2 =% the kg
. 5097
R—G 33.45 + 0.607 1- v - 507 +2.
P x Fig. 2 i, #F% Table 1 [TRT,
FEEEICHT 2RO ERER v 2 T5L Q) KLY,
G—R 331.454-0.6077¢+421=332.0 ---cxenvee- (6-1)
R—G 331.454-0.6077¢+22=332.4 --evvevvvrne (6-2)
CCTHHODEETHEDT nn=—wv2 ETHIE 6) K
v i3 Fig. 3 TEbHIh, KB 7c=1.2°C £#35, B
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Fig. 3. Sound velocity, temperature and
effdct of wind.

Table 2 Temperature measured with Assman’s aspiration psychrometer.

T~ temperature ‘
N ) measured* mean
place . time - — ‘ |
G | 15h 35m : 3.4°C 3.3°C
e e e 3.1°C
R s 25 26 | 30

*(Each thermometer in a psychrometer is used as dry-bulb.)
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