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Abstract:
The worldwide development of thousands of terrestrial broadcasting networks over the past 90 years depended
crucially upon the prediction and measurement of radio field strength. This work determines the actual coverage area
of NTA television signal in Kebbi State, Nigeria, by quantitatively measuring the signal level of the signal. The signal
level of the transmitter of Nigeria Television Authority (NTA), Birnin-Kebbi channel 39 (615.25 MHz), and the
corresponding distances were measured along some radial routes with the transmitting stations as the reference point.
This measurement was taken using Digital Signal Level Meter and Global Positioning System (GPS). From the data
obtained, Surfer 13 software application was used to draw contour map of the signal level around the transmitting
station to determine the coverage areas of the station. The result obtained show that the present configuration of the
transmitter of the television station does not give an optimal coverage of the state. Only 4.05% of the entire land mass
of the state has television signal coverage. Consequently, greater percentage of Kebbi State is completely out of NTA
television signal coverage. So, there is need to have repeater stations at some intervals to ensure reception of the
television signal throughout the state.
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I. Introduction
Signal attenuation is the reduction in power density of an electromagnetic wave as it propagates through a
medium, usually by free space [1]. Signal attenuation is a major component in the analysis and design of the link
budget of a telecommunication system. This term is commonly used in wireless communications and signal
propagation. Signal attenuation occurs due to many effects in signal propagation which include path loss,
shadowing and multipath fading. Path loss can also be influenced by terrain contours, environment (urban or rural,
vegetation and foliage), propagation medium (dry or moist air) [2]. The distance between the transmitter and the
receiver, the height and location of the antennas [3]. Signal attenuation includes propagation losses caused by the
natural expansion of the radio wave front in free space (which usually takes the shape of an ever-increasing
sphere), absorption losses (sometimes called penetration losses), when the signal passes through media not
transparent to electromagnetic waves, diffraction losses happens when part of the radio wave front is obstructed
by an opaque obstacle, and losses caused by other phenomena [4]. Path loss is caused by dissipation of the
power radiated by the transmitter as well as effects of the propagation channel. The signal radiated by a
transmitter may also travel along many different paths to a receiver simultaneously; this effect is called multipath.
Multipath waves combine at the receiver antenna, resulting in a received signal that may vary widely, depending
on the distribution of the intensity and relative propagation time of the waves and bandwidth of the transmitted
signal. The total power of interfering waves in a Rayleigh fading scenario varies quickly as a function of space
(which is known as a small scale fading). Small-scale fading refers to the rapid changes in radio signal amplitude
in a short period of time or travel distance. Path loss exponent is one of the most important parameter in signal
attenuation models and once it is known for an environment, coverage planning and propagation analysis can be
done easily.
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