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Modeling of Effective Path-Length in Satellite Link Based
on Rain Cell Statistics
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Abstract

The existing effective path-length model of ITU-R has some drawbacks: The prediction error is quite large compared to domestic
measurement data and it is an empirical model in which the physical characteristics of rain cells are not considered. In this paper, a
theoretical model for effective path-length using the rain-cell concept was proposed and its validity was verified using the measurement
data. To analyze the statistical characteristics of rain cell parameters, the weather-radar data(CAPPI) measured by Korea Meterological
Administration were analyzed and the correction factor was properly introduced to fit the Chollian beacon measurement data of
ETRI(Electronics and Telecommunications Research Institute). To verify the proposed effective path-length model, it was compared with
the Mugunghwa No. 5 beacon data measured in Chungnam National University with the support of ADD(Agency for Defense
Development). It was confirmed that the prediction results of the proposed model are in good agreement with the measurement data.
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Fig. 1. Conceptual diagram of the theoretical model for effec-

tive path-length.
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H 1. CAPPI A5¢] 7|1¥ F%
Table 1. Basic structure of CAPPI data.
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Table 2. Selected rain rates for analysis.

dBZ R [mm/h]

20 0.69

30 2.73

39 9.99

44 20.50

47 31.58

49 42.11

51 56.15

52 64.84

53 74.88

54 86.47

55 99.85
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Fig. 3. Statistical average distributions of rain-cell radii for given rain rates.
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