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Abstract: The formulae for estimating polarization mismatch factor of linear and circular polarization waves are de-
rived. The statistical characteristics of polarization mismatch factor at Ka bands for earth-space link are given in Xi’an,
Beijing, Sanya, China, based on the measured rain-rate data in Xi’an and the statistical rain-rate data in Beijing and

Sanya, China. The results presented in this paper are significant and practical for pre-calculating power reserve and
pre-estimating link performance at Ka bands.
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Figure 1. The sketch of polarization mismatch for linear polariza-
tion wave
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Table 1. Measured rain rate and the rain rate recommend by
ITU-R for Xi’an, China

R 1 ARMXERENEER ITU-R HEFE

EIF AR (%)  0.001  0.0025 0.0038  0.0048  0.0053
JMEAE(mm/A)  69.0000 55.0000 50.0000 45.0000 40.0000
SEIF AR (%)  0.0061  0.0076  0.0086  0.0141  0.0283
&G (mm/A) 350000 30.0000 25.0000 15.0000 10.0000
ENF AR (%) 01311 03729 15862 24157  3.7483

W {E (mm/h) 5.0000 3.0000 1.0000 0.5000  0.0500

FER R HER (%) 0.001 0.003 0.01 0.03 0.1

ITU-R {H(mm/h) 70 41 22 12 6
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Figure 2. The statistical results of rain rate in Xi’an, Beijing, Sanya,
China
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Figure 3. The statistical distribution of polarization mismatch
factor for circular polarization wave
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Figure 4. The statistical distribution of polarization mismatch
factor for vertical polarization wave
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Figure 5. The statistical distribution of polarization mismatch
factor for horizontal polarization wave
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