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Feasibility Study of Microwave Communication
Link for Rainfall Monitoring Purposes

GAO Qing-quan', HAN Cong-cheng”, XIAO Tian-gui'
(1. College of Atmospheric Sciences, Chengdu University of Information Engineering, Chengdu 610225, China;2. Institute of Atmos-
pheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract ; With the widespread coverage of the fourth generation of communication networks in the world, the fifth gener-
ation of wireless communication technologies has been studied. Millimeter wave radio frequency band will be an impor-
tant part of the research of 5 G communication network. Using attenuation information transmitted by microwave signals
to monitor and retrieve precipitation as a supplement to traditional methods, the accuracy of traditional rainfall observa-
tions can be improved. Based on the ITU-R model, a model of effective attenuation of microwave link rainfall and a
model of rainfall inversion of line-of-sight microwave link are established based on the statistics of rain attenuation and
rain drop. We design and set up the experimental system of line-of-sight analog microwave link rain measurement with
different frequency bands. The mean rainfall intensity of the microwave path is retrieved by the rainfall inversion model ,
then it is compared with the data of the rain drop spectrometer. The results show that microwave signals attenuate signifi-
cantly under different rainfall intensities in different frequency bands. When the rainfall intensity is between 0-12 mm/h,
the correlation coefficient of rainfall intensity in the 25 GHz frequency band is about 0.7 and the deviation is 2.0 mm.
When the rainfall intensity is between 0—14 mm/h, the microwave rainfall decays obviously in the frequency range of 23
GHz. The correlation coefficient of the rainfall intensity of the link inversion is about 0. 6 and the deviation is 3.0 mm.
When the rainfall intensity is 0—11 mm/h, the correlation coefficient of the rain intensity at 38 GHz is about 0.6, and
the deviation is 4.0 mm. When the rainfall intensity is larger than 50 mm/h, rainfall intensity deviation is lager. Fur-
thermore, we have tried to analyze the cause of the deviation in the experiment, and it will lay the foundation for the
next experiment. By comparing the rain intensity value measured by our microwave link and a raindrop spectrometer, the
accuracy and reliability of this rainfall monitoring method will be revealed.

Keywords : atmospheric science ; atmospheric physics and atmospheric environment; rainfall measurement ; millimeter

wave signal ;microwave link ; microwave rain decay.



