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Surface radio refractivity variation over north-westernern Nigeria
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Abstract

Good knowledge of refractivity profile is essential for good planning of communication links;
surface refractivity proﬁle of a station is particularly required for enhanced planning and
peiy’ormance prediction of terrestrial radio links, especially in tropical regions where ITU-R has
called for such local propagation data. The monthly and seasonal variability Bf surface
radio refractivity over North-western Nigeria was investigated for a period of Five years (2008-
2010). The monthly mean surface radio refractivity over the region is lower and more variable
in the dry season, but higher and less variable in the wet season at all the study stations. About
288 N-units monthly mean surface radio refractivity (Ny) was recorded in dry season and 368 N-
units m wet season. Average value of about 328 N-units is observed with annual range of 80 N-
units in the North-western Nigeria. The result of the investigation also showed that relative
humidity and Temperature have major influence on the variation of surface radio refractivity
while pressure has relatively less influence on Ny variability. The surface refractzvzty profile
shows that for a transmitter height of 200 meires radio horizon distance is between 60.5 kmin
wet season and 58.4 km in dry season in North-western Nigeria. Therefore, terrestrial radio
communication links must be planned in line with the findings of this research work for best
performance in the North-western Nigeria.
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1. Introduction

Radio communication is the wireless transinission of radio wave signals through free air
medium by electromagnetic radiation of certain fr@uency (significantly belqw that of visible
light, about 30 kHz to 300 GHz). Propagation conditions in the troposphere and radio paths are
governed by various properties of the under surface layer such as the physical and geographical,
as well as the climatic features of the region. Changes in atmospheric propagation conditions
inéy be manifested in the variation-of the radio field strengths and the radio horizon distance
(Adeyemi and Emmanuel, 2011). Thus, the propagation of radio wave signals through the
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