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Predicting Scintillation PDF and Attenuation with
Reference to Iranian Climate in Ka Band

A. Ghorbani R. Radparvar
Assistant Professor MSec. Student

Department of Electrical Engineering,
Amirkabir University of Technology

Abstract

..........................................................................................................................

This paper introduces a new model for predicting the tropospheric scintillation path loss with
\ respect to Iranian climate. The variance, probability density function (PDF), and attenuation of
v scintillation are predicted based on the new model and using measurement data obtained from |
i Iranian metrological department for different parts of Iran. Applying this model and corresponding
. data, the variance of scintillation, scintillation path loss and scintillation standard deviation are |
: predicted for different Iranian cities. The results reveal that scintillation variance PDF shows a log-
normal behaviour in Iran. Moreover, the path loss due to scintillation phenomenon in satellite-to-
ground communication links cannot be ignored particularly in microwave and higher frequency
ranges. Therefore, it is necessary to take into account these effects when designing satellite-to-
1 ground and microwaves communicational links.
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Freq.|GHz| €y ‘ € rmse[dB] correlation
13.0 0.1787 0.0136 0.008 0.850
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31.6 0.8537 0.0863 0.048 0.863
39.6 1.0681 0.0898 0.050 0.865
50.2 2.9056 0.0644 0.078 0.618
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el aly
equation coef-0 coef-1 coef-2 coef-3 coef-4 rmse
19 -16.6602 0.1796 0.1192 -0.0018 | -0.0007 1.6435Np
20 -13.8732 0.0771 0.0875 -0.0014 | -0.0005 1.6607N;
alale a)ly
equation coef-0 coef-1 coef-2 coef-3 coef-4 rmse
21 1022.5 42.0000 0.7 -0.2 0.0 753.6m
22 871.3157 | 52.8218 | -1.4805 0.0766 -0.0468 | 751.5672m
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