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EXCESS PATH DELAY OF MICROWAVES DUE TO WATER VAPOR
IN THE TROPOSPHERE AND THE ERROR IN PRECISE
POSITIONINGS WITH SPACE TECHNIQUES

By Torao Tanaka

Synopsis

We have calculated excess path delays (EPD) of microwave due to water vapor in the
troposphere in February and August 1982, using routine radiosonde data on the Aerological
Data of Japan. EPD is about 2-3 cm above Hokkaido and northeastern Japan in February,
while EPD reaches 28-33 cm on southwestern Japan and the Ryukyu Islands in August.
An estimate of EPD by a linear regression model gives standard errors of residuals in
February and August as 0.9 and 4 cm, respectively.
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Fig. 1. Mean excess path delays (a) and standard deviations (b) from the means
in February 1982 (in cm).
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Fig. 2. Mean excess path delays (a) and standard deviations (b) from the means
in August 1982 (in cm).
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Fig. 3. Stations used for fitting of the excess path
delays at Wajima(solid circle).
A: Akita, S: Sendai, T: Tateno, H: Hama-
matsu, M: Shionomisaki and Y: Yonago.
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Fitted excess path delay at Wajima (solid circle) by using the

Fig. 4.

Fig. 3 and the actual excess

data at the six stations shown in
path delay (cross) in February 1982.
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Fitted excess path delay at Wajima (solid circle) by using the

Fig. 5.

data at the six stations shown in Fig. 3 and the actual excess

path delay (cross) in August 1982
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