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Statistical Study of the Thermal Noise in Microwave Relay Links-I

Isao Higuti
(The Institute of Statistical Mathematics)
Kazuo Morita
(The Eelectrical Communication Laboratory Nippon Telegraph and Telephone
Public Corporation)

This is a report of a series of our studies on the statistical problems related to the microwave
transmission: Estimation of the fluctuation of thermal noise in microwave relay links, estima-
tion of the effect of the diversity of transmission routes, (countermeasure against the blocking
of communication), etc. As is well known, the noise in the circuit in sub-milimeter wavelength
range mostly comes from the attenuation due to rain. And we treat in this earliest part of our
report a method of estimating the attenuation of electric wave caused by the rainfalls existing
along the path of the transmission from meteorological data of the rate of precipitation of the
rain at some fixed places near the path. Our present method resorts on the theoretical research
on the attenuation by a raindrop due to Oguchi, and the fact that the distribution of the rate of
precipitation of rain is well approximated by a Gamma distribution. The method uses also the
assumption that the spacial correlation can be estimated by a simple transformation of auto-
correlation data using the velocity of movement of rainfall pattern, which is observed by radar
echoes. A certain number of experimental evidences have been made on the assumption and also
on the validity of the full method.
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