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Chapter 22

A Matlab Program for Predicting Rain Rate and
Rain Attenuation Distributions in Malaysia

Jalel Chebil’ and Tharek Abd. Rahman’

22.1 Introduction

The advancement in information technology has now become an integral part in the socio-
economic development of countries. The development of the Malaysia’s Multimedia
Super corridor is the country recognition of this fact in the light of the current information
explosion. Updating and maintaining an advanced telecommunications infrastructure is
one of the key point in the development of information technology. One of the major
problems faced by many communication systems operating at frequencies above 10 GHz
in Malaysia is the degradation of the radiowave propagation because of the high intensity
rainfall in this region. This restricts the path length of microwave system and the use of
higher microwave frequencies for line-of-sight and satellite communication. The
knowledge of the rain attenuation at the frequency of operation is extremely required for
the design of a reliable communication system at a particular location. Although many
predicting models were described in the literature, they may not be applicable to the
Malaysian environment due to the lack of rainfall and rain attenuation data with one-
minute integration time in this region. The Universiti Teknologi Malaysia (UTM) had
started a compaign to collect rainfall and rain attenuation data in Malaysia for several
years. In this chapter, the collected data with the appropriate analytical conversions are
used to develop a MATLAB program for predicting the one-minute rain rate and rain
attenuation values at any location in Malaysia for any frequency above 10 GHz.

22.2 BACKGROUND INFORMATION

This section reviews the fundamental theories used in the prediction of rain rate and rain
attenuation distribution.

22.2.1 ITU-R Rain Attenuation Model

At frequency range above 10 GHz, radio waves propagating through rain are attenuated
because of absorption and scattering of transmitted energy. Some energy is absorbed by
water, which is a lossy dielectric medium, and the other is scattered by the rain droplets in
all direction [1]. This results in the attenuation of the transmitted energy. The development
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