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Method to monitor rainfall information based on BeiDou signal
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Abstract; To fully make use of the value of BeiDou signals big data resources and expand its applications in atmospheric and oceanic fields,

a method to monitor rainfall information using polarimetric phase shift of BeiDou signals was studied theoretically. Based on the frequency and

polarization characteristics of BeiDou signals, the microphysical process of BeiDou signals passing through rain area and interacting with raindrops

was analyzed; from the definition of polarimetric phase shift, the mathematical model between polarimetric phase shift and rainfall intensity was

established and analyzed by numerical simulation method. Tt is concluded that the polarimetric phase shift of BeiDou signals is sensitive to rainfall

intensity , which illustrates the feasibility of monitoring rainfall intensity by BeiDou signals. The influence of some key factors such as raindrop size

distribution, path length of rain area and elevation angle of satellite on polarimetric phase shift is systematically studied, and reasonable suggestions

are put forward for subsequent experimental verification.
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Tab.1 Carrier frequencies of different GNSS satellites

FMARS HhU 05 R/ MHz
GPS 1575.42 (L1) .1 227.60(12) .1 176.45(L5)

GLONASS 1602.0(L1) .1246.0(12)

GALILEO 1575.42(E1) .1 191.795(E5) .1 278.75(E6)
BDS  1561.10(Bl1).1268.52(B3) .1207.14(B2)
TRNSS 1176.45(15) 2 492.028(S)

QZSS 1575.42(1L1C) .1 227.60(12) .1 176.45(L5)
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Fig.1 Realistic shapes of raindrops from experiments
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comparison of two different model
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Fig.3 Results of polarimetric phase shift versus rain rate

of BeiDou signals
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Fig.4 Results of polarimetric phase shift versus rain rate at
B1 frequency of BeiDou signals based on simulated
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