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Abstract  

Data Analysis involves 

the integration of 

individual data sets 

acquired by different 

methods and possibly 

at different times. 

Analyzing data 

normally comprises of 

two principal phases: 

Choice of data and 

analysis of the data 

chosen. Arcview 3.2a 

was used in this  

research to provide 

functions for analysis 

of data chosen and for 

storing the results of 

such analyses. Data 
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Introduction  
Inspite of the huge 

investment in 

telephone and postal 

infrastructures not 

much has been 

achieved in terms of 

services. One thing is 

to invest in a system 

and another is to 

maintain and make 

the system work. 

There have been 

some improvements 

in the telephone 

services in the major 

cities in Nigeria 

though the services 

are available to very 

few individuals. 

Postal services are as 

good as dead and this 

results in more 

reliance on rather 

very costly private 

courier services. Log 

in communication can 

lead to very costly 

mistakes in decision 

making and faulty 

decisions take heavy  
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may be selected 

according to 

geographic location 

and thematic content. 

The questionnaires 

distributed to the GSM 

network operators and 

individuals within 

Bauchi metropolis was 

used for the analysis. 

This research was 

aimed at “Mapping of 

GSM Masts within 

Bauchi Metropolis” 

using geographic 

information system 

(GIS). Data obtained 

were carefully 

analyzed, stored, 

integrated, 

manipulated and used 

for database creation 

and Composite Map 

was produced 

portraying all the 

Masts of the various 

Network Providers 

within Bauchi 

Metropolis. Several 

queries were made to 

test the efficacy of the 

database for easier 

management of global 

system of mobile 

communication.

 

oll on the national economy. 

Person to person communication can be very costly, time consuming 

and had often leaded to loss of life because of the hazards on the roads. 

It may not be easy to estimate the financial implications of the poor state 

of communication infrastructures on the economy in terms of loss in man-

hours; however, conservative estimate has it that Nigeria is loosing over 15 

million man-hours every day. This estimate does not include the likely 

costly mistakes in decision making due to communication log. (Okenwa, 

1998) 

On the contrary, the above two paragraphs about telephone and postal 

services; the advent of the GSM services has brought about a drastic, 

positive change to the world of communication. Hence, the statement, “the 

world is a global village”. This is true because with the GSM services, 

communication has become so easy that at whatever location, which has a 

certain network coverage (e.g. MTN, GLO, ZAIN, MULTI-LINKS) a person 

was, such can be communicated by people from around the world. 

In Nigeria today, GSM services has wide area coverage. Bauchi state being 

one of the states in the Federation is also one of the beneficiaries of this 

GSM services. This project therefore, seeks to “map the GSM Networks 

within Bauchi metropolitan area by the use of Geographic Information 

System (GIS)”. The project concentrated on acquiring significant 

information (such as, Radius of coverage of each Network mast, factors 

t 
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considered before mounting the mast, number of mast already mounted by 

the respective Network e.t.c) about service providers. This is for the 

purpose of empowering the masses with information about the Networks 

they subscribe to. 

The “Geographic Information System (GIS), which is defined as a 

computerized tool for capturing, storing, checking, integrating, 

manipulating, analyzing and displaying data, which are spatially 

referenced to the earth. It is usually considered to involve a spatially-

referenced and structured digital data, and appropriate application 

software ( Kufoniyi, 1998), will be adopted for analysis in this project. 

The end product of any survey work is usually a ‘map’ which is the actual 

representation of objects (Natural or Artificial) to scale with certain 

symbols or graphics. This project depicts the position of the individual 

Networks mast, names of areas where such masts are located, effects of 

their location in such places and a database was created for each of this 

masts. 

 

STATEMENT OF PROBLEM 

Many people receive signal from their respective Network providers 

without knowing the control station and the particular mast that is serving 

them. This project has therefore, to a certain level of reasoning stated and 

suggested the mast that serves a subscriber in a particular location. The 

site location of such mast was also shown on the map for subscribers to 

see.    

 

AIM  

The aim of this research is to produce a map showing masts locations, 

radius of Network coverage of each mast and areas that are poorly served 

by the Global System for Mobile Communications (GSM) Networks in 

Bauchi Metropolis. 

 

OBJECTIVES:  

The objectives include: 

1. Identified the number of GSM operators in the case study area. 
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2. Ascertained the level of coverage of GSM communication in the 

area. 

3. Identified the number and location of GSM site/masts serving the 

case study area. 

4. Ascertained the quality of service being received by subscribers 

of these GSM networks. 

5. Sought to find reasons why some particular areas within the 

metropolis had not been covered yet. 

6. Produced a GSM coverage map of the case study area. 

 

Location of the study area: 

Bauchi is the capital of Bauchi state; it was founded in the year 1848 by one 

Yakubu and it later became the state capital in the year 1976. Its metropolis 

is approximately located at latitude 10015’ and longitude 9045’ in the 

eastern part of northern Nigeria. It is about 275km west of Kano, 127km 

north of Jos, and 485km south of Maiduguri. Bauchi metropolis is 16km in 

radius and it is about 914km above sea level. The prominent features to be 

covered are GSM Masts. Bauchi metropolis is the major town of Bauchi 

State, which is one of the 36 States in the Federation, Nigeria. Attached here 

are the maps of Bauchi and Nigeria at large showing the location of Bauchi 

metropolis. 

 

SCOPE OF THE RESEARCH 

The project was accomplished through the following procedures: 

i. General Reconnaissance 

ii. Bauchi Street Guide Map Acquisition 

iii. Data capture of masts location of each of the following service 

providers using Garmin 60-Global Positioning System (GPS). 

MTN, ZAIN, GLOBACOM, MULTI-LINKS and STARCOMMS 

iv. Scanning of the map  

v. Georeferencing the map 

vi. On-screen digitizing of the map 

vii. Export from CAD – overlay to Arcview 

viii. Database creation  

ix. Buffer creation 
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x. Analysis and querying 

xi. Map production.  

 

Limitation:  

The sky would have been the limit of the scope of this project but for 

security reasons some of the vital information that was requested from the 

service providers were not released. Hence this project is limited to the 

analysis of the available data, which are as contained in the objectives. 

 

Methods and materials 

The entire procedure adopted in the accomplishment of this project, which 

spans from, the planning stage to the production of the final composite 

map, will be discussed here.  

This project would not have been a success without the application of 

certain hardware and software equipments, which comprised the 

following: 

 

Hardware Equipments 

i. Bauchi Street Guide Map  

ii. Hand held Garmin 60 Global Positioning System (GPS) 

iii. A4 Scanner  

iv. 1GB HP, Flash Drive 

v. Computer System [Celeron (R) CPU, 2.30GHz (Speed), 40GB 

(Hard Disk Memory) and 256MB of RAM.] 

 

Software Equipments 

i. AutoCAD R14/CAD overlay 

ii. Arcview 3.20a 

iii. MapSource 

 

The stages used to achieve the aim of this project are divided into two, 

which are as follows: Field Work and and office Work 

 

Data Capture/Acquisition 

This stage was achieved in two ways, which are:  
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 i. Data Capture by Scanner. 

 ii. Data Capture by GPS 

 

Data Capture by Scanner 

The hard copy map acquired was then scanned (a process through which, 

rows of pixels or dots records a value representing the gray scale intensity 

or colour of each of the dots. H.S Ngabam, 2008) and thereby converted it 

into a Digital Raster Format and saved in a Flash Drive as soft copy of the 

map. The map was scanned in panchromatic mode, that is, Black and white. 

 

Data Capture by GPS     

It is well known that the use of coordinates in the description of the 

position of both natural and artificial features beneath on and above the 

earth’s surface is the most accurate and accepted world wide. Hence, the 

GPS was used to capture the rectangular Coordinates of the Masts positions 

and the available Offices of several Network providers within the Bauchi 

Metropolis. 

 

Data Capture by Social Survey 

This is the method used to obtain additional information, which could not 

be obtained by instruments. For this purpose to be accomplished, 

questionnaires were developed and used to source for information from 

the various Network servers and subscribers of each network service. 

Additional information acquired involved, number of masts in Bauchi 

Metropolis, Number of functional masts, radius coverage of each mast, 

percentage of land mass already covered by each of the Network Servers, 

Network subscribed to by the Subscribers, experience of Network service 

failure by subscribers e.t.c.   

 

Office Work 

Here, the map was scanned, saved on a Flash drive in Jpeg format, copied 

to the Computer System and saved on drive C:/. This further created an 

express avenue for the remaining work to be executed on the system as 

discussed below: 
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Geo-Referencing 

This is the process through which point locations defined by the GPS 

observation were added to the raster map. The AutoCAD overlay was used 

to add the ground coordinates obtained by the GPS. The software has the 

capability to accept X and Y coordinate of points. This process made it 

possible to have coordinates distributed all over the map thereby 

converting it into a vector model, I that is, vectorization – raster to vector 

conversion. (M.A Macbeda, 2004).  

It is also defined as a process of delimiting a given object, either physical 

(e.g. a lake) or conceptual (e.g. an administrative region), in terms of its 

spatial relationship to the land; the geographic reference thus established 

consists of points, lines, areas and volumes defined in term of some 

coordinate system (usually Latitude and Longitude and UTM northings, 

eastings and elevations) to establish the relationship between page 

coordinates on a planar map and known real-world coordinates, e.g. 

connecting and orthophoto to the ground coordinate system. 

Geo-Referencing was practically applied in this project as follows: Layers 

were created for Boundary and Image (raster map) and spatial attribute 

like colour was assigned to each layer to ease identification. AutoCAD 

Overlay environment was opened and the real-existing ground coordinates 

were used to draft the boundary of the raster map (i.e. by selecting drawing 

limits from ‘FORMAT menu’ on the menu bar. After the upper and lower 

drawing limits were entered, the Polyline command was then selected and 

the boundary was drafted by entering the coordinates in the order of 

Eastings before Northings. The ‘ENTER’ button on the keyboard was 

depressed once after entering each coordinate set, but this was done twice 

after the last coordinate set was entered.). The saved raster map in drive 

C:/ was attached to the AutoCAD Overlay window through this process: 

INSERT (on menu bar)/Raster Image/Attach/from ‘Look in’, Drive C:/ was 

selected and the image file name was entered/Open/Ok/the cursor was 

dragged open to a convenient width, clicked and released in the AutoCAD 

Overlay window, where both the drafted boundary and the image were 

displayed. 

Finally, the Geo-Referencing was done by selecting IMAGE (on the menu 

bar)/Correlate/Rubbersheet/select image to Rubbersheet (i.e. the raster 
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image)/Enter source point (i.e. the image point used for 

drafting)/Destination point (i.e. the corresponding drafted boundary 

point). The same procedure was adopted for the remaining points and the 

work was consistently saved. This process accomplished the conversion of 

the raster map from pixel units to real-world coordinates.  

 

 
Fig. 1: Showing steps of Georeferencing in CAD-Overlay 

 

Plotting of Masts 

The masts positions of the various Network service providers captured by 

the use of the GPS were here plotted into the vetorized map as follows: 

layers were first created for each of these servers (e.g. MTN, GLO, ZAIN, 

STARCOMMS, Mtel and MULTILINKS) with a common point style but with 

different colours used to distinguish one Network from the other. These 

masts were then entered by making the Network’s layer concerned current 

and selecting the appropriate command (i.e. point). The coordinates were 

then entered individually in the other of Eastings then followed by 

Northings. 
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Editing 

The two common errors usually encountered in digitizing are: Over-shoot 

and Under-shoot of the electronically traced lines. It is also known to be 

insusceptible to inaccuracies, which are as a sequel of hand tracing and 

manual input of associated data. It is impossible to digitize a map without 

certain error margin. Therefore, much time is required to edit the data 

inputted. The errors were edited by the use of such commands as, Trim 

(Trims objects at a cutting edge defined by other objects), Lengthen 

(Lengthens an object), extend (Extends an object to meet another object), 

Fillet (it rounds and fillets the edges of objects), Chamfer (it bevels or 

slopes the edges of objects), e.t.c. 

 

Database Creation 

Database is a table, which comprises of fields and records. The ‘field’ or 

column contains a unique attribute about several entities, whereas the 

‘record’ or row comprises of fields each having a unique attribute about the 

entities (record gives complete information about an entity).  

The Utility Information System consists of one file that contains the data 

and table structure as well as the queries, form reports and other objects 

that make up the database. They were created directly in the Arcview GIS 

environment as dBase file (dbf). This is because the software has the 

capability to establish one-to-many relationship. It is relational database 

management software. The database was created as follows: 

The Shapefile Theme concerned was Highlighted/ ‘Theme’/ Table/ the 

table was automatically displayed on the window. 

As a result of irrelevant fields that automatically appeared on the table 

while some of the relevant fields did not appear; the table needed to be 

edited and this was done as follows: ‘Table’/ Start Editing/ Field to be 

deleted was selected/ ‘Edit’/ Delete Field. The procedure used to add field 

was: ‘Edit’/ Add Field/ the Name (e.g. MTN’s Masts), Type (‘string’ for 

alphabets and ‘Number’ for digits) and width of the field were registered/ 

Ok.  

The Edit symbol was selected, field clicked and the attribute data of the 

individual objects were entered and saved consistently. 
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Data Analysis 

Data Analysis involves the fusion or integration of individual data sets 

acquired by different methods and possibly at different times. Analyzing 

data normally comprises two principal phases: Choice of data and analysis 

of the data chosen. All GIS including Arcview 3.2a which was used in this 

project provide functions for analysis of data chosen and for storing the 

results of such analyses. Data may be selected according to: Geographic 

location, and Thematic content. The questionnaires distributed to the GSM 

network operators and individuals within Bauchi metropolis was used in 

the following analysis. A copy of the questionnaire is attached. The format 

of the questionnaire was divided into two sections; section A: comprising 

of responds from GSM network operators and section B: comprising of 

responds from individuals. 

 

Table 4.1: SECTION A (Source: Nigerian network providers) 

 

From Table 1, it is seen that MTN and GLO have the highest number of 

masts distributed around the metropolis this is attributed to the fact that 

their individual radius coverage of their masts are of a shorter range as 

compared to that of ZAIN and MULTILINKS, who have fewer number of 

masts around the metropolis. One other factor that is attributed to the 

number of masts in a particular area is the amount of vegetation cover and 

the nature of the terrain. 

Out of the total mast of 60 erected in Bauchi Metropolis, those of MTN, 

ZAIN, GLO and MULTILINKS making a total of 51 masts are active and 

functional. Those of MTEL are said to be functional but not active. This is 

as result of the political ramblings going on regarding the sale and 

ownership of the company. According to a reliable source, a good number 

Networks  MTN ZAIN GLO MULTILINKS  STARCOMMS MTEL 

Questions               

No. of Masts  16 9 18 8  2 7 

No. of Functional Masts  16 9 18 8  0 0 

Radius Coverage  1-3km 3-5km 1-3km 3-5km  0 0 

Percentage of Coverage  95% 90% 95% 68%  0% 0% 
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of individuals want to own the company. Therefore, MTEL services in 

Bauchi and in most states of the federation is temporary not available for 

the main time. STARCOMMS is a new-comer to the GSM market in Bauchi 

metropolis and the state in general. At present, it is at a stage of erecting its 

masts. As at the time of this report, it has erected 2 (two) masts in the 

metropolis whose Antennas are yet to be mounted. 

Finally, there is not a place in the metropolis that has not been covered by 

one or two of the GSM network operators, but not one has covered 100% 

of the entire metropolis; with MTN, ZAIN and GLO having greater coverage. 

 

Networks  MTN ZAIN GLO MULTILIN

KS 

STARCOM

MS 

MTEL 

Questions              

Masts in Settlement 

areas 

 

 

15 10 18 8 2 6 

Record of Vandalism  Yes No No No No No 

Record of Masts 

Relocation 

 

 

No No No No No No 

Criteria for Locating 

Masts 

 

 

Clear 

sight 

Clear 

Sight 

Clear 

sight 

Clear 

sight 

Clear 

sight 

Clear 

sight 

Table 4.2 (Source: Nigerian network providers) 

 

The reason for the enquiring on the number of masts located within 

settlement areas is to ascertain the likelihood cases of vandalization, 

because if these masts are located far away from the glare of the public, 

they seem to be at risk of being vandalized. According to our survey, we 

found out that all except MTN and MTEL has a mast each located away from 

the town. That of MTN is located far behind Ibrahim Badamasi Babangida 

Square and that of MTEL is located along Inkil (Gombe road) at the NITEL 

office. Only MTN has recorded a case of vandalism in which parts of the 

Generating serving the mast located at IBB Square were made away with. 

We also sought to find out if the GSM network operators had any course to 

relocate any of its masts, but our finding was in the negative. All the GSM 

network operators admitted to the fact that a clear sight for its Antennas 

mounted on the masts was a basic criterion for the location of a mast. As 
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mentioned above, the amount of vegetation cover and nature of the terrain 

of the area determines the position to erect a mast. 

 

SECTION B 

Question 1: Which service provider do you subscribe to?   

Networks  Frequency  Percentage 

MTN  8  16% 

ZAIN  9  18% 

GLO  2  4% 

MULTILINKS  4  8% 

STARCOMMS  0  0% 

MTEL  0  0% 

MTN & ZAIN  3  6% 

MTN & GLO  1  2% 

GLO & ZAIN  0  0% 

MTN & 

MULTILINKS 

 11  22% 

ZAIN & 

MULTILINKS 

 7  14% 

GLO & 

MULTILINKS 

 5  10% 

Table 4.3 (Source: researcher Lab) 

 

Table 4.3 reflects the 50 (fifty) responses received from randomly selected 

questionnaires out of the 200 (two hundred). Some of the respondents 

actually are not just subscribers of one network but two networks. In the 

category of those who subscribed to one network the percentages of MTN 

and ZAIN (16% and 18% respectively) were higher. The reason was not 

primarily attributed to the quality of service but on the fact that those 

networks (MTN and ZAIN) were among the first to launch their services in 

Bauchi. Prior to the coming of the other networks, MTEL was the first to 

launch its services but 0% of the respondents no longer subscribed to their 

services due to the fact that MTEL was no longer in operation. 

Though its launching into the Bauchi market is less than a year, 

MULTILINKS has got more subscribers than other hitherto existed 
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networks such as GLO. 8% (eight percent) subscribed to it because of the 

phones in-built with the SIM cards were sold at a cheaper rate, so many 

people rushed to subscribe to the network. This is also reflected in the 

category of those who subscribed to two networks, MULTILINKS being the 

second. With 22% going to MTN and MULTILINKS, 14% for ZAIN and 

MULTILINKS and 10% to GLO and MULTILINKS. 

 

Question 

2: 

Do you experience network failure? 

   Frequency Percentage 

 YES 37 74% 

 NO 13 26% 

Table 4.4 (Source: researcher Lab) 

 

Question 

3: 

How often do you experience the failure? 

     Frequency  Percentage 

 Occasionally  17  45.90% 

 Frequently  10  27% 

 Non  13  0% 

Table 4.5 (Source: researcher Lab) 

 

From Table 4.4 above 74% said they experience network failure while 26% 

responded in the negative. We noticed that those responded YES were 

mostly people who lived not quite close to any of the masts, as the farther 

you go away from the masts the weaker the signal strength. Another reason 

was attribute to the vegetation cover of the area; an example is Sabon 

Kaura behind Abubakar Tafawa Balewa University (ATBU), because the 

only masts that is located around there is an MTN masts within the 

University whose premises is characterized by tall trees. Non among the 

other networks mast is located around that area, except that GLO located 

at School of Agric. 

 The questioned on the frequency of network failure was thrown to 

individual that responded YES in Question 2 and as indicated in Table 4.5, 

45.90% said it was occasionally witnessed and 27% responded that the 
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network failure was frequent. Those who said it was occasional could not 

attribute this to any reason but based on one of our interactions with one 

of the GSM service providers (name withheld) said it could be that in cases 

whereby there is power failure from Power Holding Company of Nigeria 

(PHCN) the period it takes for the standby generator that powers the masts 

to startup will cause the interruption of service, but this does not take more 

than one or two minutes. Occasional Network failure according to the same 

source could also be traced to situations when the GSM operators are 

carrying out maintenance operations. Those who said the network failure 

was frequent attributed it to particular times of the day especially between 

5pm and 9pm. We sought to confirm this from the network operators some 

agreed to the fact and attributed it to rush-hours of the day, when people 

close from work and tend to make last minute contacts before the day 

folds-up. There tends to be congestion. 

 

Question 

4: 

Have you had cause to complain  

on the presence of the masts in 

 your area? 

 

   Frequency Percentage 

 YES 34 68% 

 NO 16 32% 

Table 4.6 (Source: researcher Lab) 

From Table 4.6 it is obvious that majority of the populace has had some 

reason to complain on the presence of the masts within and outside their 

vicinity. 68% of those responded in the affirmative while 32% responded 

in the negative. 

 

Question 5: What is the nature of the 

 complain? 

   Frequency Percentage 

 Noise from Generator  19 38% 

 Smoke from Generator  13 26% 

 Deposit of Engine Oil  2 4% 

 Non  16 32% 

Table 4.7 (Source: researcher Lab) 
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From Table 4.7, 68% of respondents worry about the effect of the masts as 

some of the masts located there environs constitute to one form of 

environmental pollution or the other. The ranged from Noise and smoke 

emitted by the power generators stationed at the masts. 4% complained of 

a particular Network provider who whenever they come for servicing the 

generators and other equipments deposit used Engine Oil on the ground 

which has rendered that particular portion of the ground unsuitable for 

farming activities. 32% had never had any form of complain. 

 

Questio

n 6: 

Have you been diagnosed of any ailment that was linked to 

the presence of the masts? 

  Frequency  Percentage 

YES  2  4%  

NO  48  96% 

 

Table 4.8 (Source: researcher Lab) 

From the table above it can be seen that 4% complained of the ailment as 

a result of the location and the noise effect of the noise on them while 96% 

are free of such effect on them. 

 

System Testing 

The uniqueness of GIS in the area of manipulation and data analysis in 

terms of spatial search was ascertained in this project. Spatial search 

answers questions such as ‘Where is what’ and ‘what is where’. These were 

carried out and enumerated below: 

 

Query Building 

This was used to question the database about the attributes data of the 

individual feature or theme. The following queries were raised through the 

process below. 

Field of interest(Height) was Highlighted on the Database/ Query Builder 

was clicked (A symbol of hammer on the menu bar)/ value of 

interest(35m) was double clicked/’New Set’ was clicked/ the result was 

then automatically displayed. The above steps were used for the other two 

queries.  
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1. Request for the number of masts within the metropolis that are less 

than 35m in height. 

 
Appendix 2: Query showing the number of masts within the metropolis 

that  are less than 35m in height. 

 

2. Request for Masts having radius coverage of Network signal less 

than equal to 2km. 

 
Appendix 1: Showing the Masts that have radius coverage of Network 

signal less than or equal to 2km. 
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3. Request for the number of network service providers within 

Gwallameji Settlement. 

 
Appendix 3: Showing the number of Network service providers within 

Gwallameji. 

 

Buffering 

This was used to create rings or circles around a spatial entity and colours 

were assigned to the individual rings of the various Networks, for the 

purpose of defining extents or proximity of the radius coverage of the 

functional networks within the metropolis. The procedure is as follows:  

Theme concerned was Highlighted/ Theme/ Create Buffer/ the feature of 

a theme was selected/next/ as multiple rings/ Ina new theme/Finish. The 

Buffers created are as shown below: 
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MULTILINKS NETWORK COVERAGE 

 
 

Being a new comer into the industry a little over 60% of the metropolis is 

covered by Multilinks. As one goes outside the metropolis, their signals 

tend to drop because most of the masts are located within the city centre. 

The map above shows some areas that seem not to be enjoying 

MULTILINKS services especially places like Shadawanka Barracks towards 

the north-western part of the metropolis and towards the Industrial area 

of the metropolis, this is not the case, these areas receive the signals 

passively. Multilinks according to a reliable source intend to erect more 

mast in order to cover such areas. 

MTEL and STARCOMMS as at now do not have a coverage map due to the 

fact the MTEL is temporarily out of service due privatization while 

STARCOMMS has not started operations yet. 
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MTN NETWORK COVERAGE 

 
 

The buffer above shows the coverage area of MTN. At present it has a 

coverage area of 95% of the total area of the metropolis. This is attributed 

to the number of masts numbering 16 (sixteen) strategically located at 

places whereby quality signals can be received. 

The area covered by the green colour indicates that signals within such 

areas are stronger. Signals become weaker as you move farther away from 

the mast and this is indicated by the yellow and red colours. To illustrate 

this further, as you drive towards the outskirt of the metropolis, for 

example, Kari Road, if you watch attentively to the network bars on your 

phone, they tend to reduce in number indicating weak signal strength. The 

same is noticed when one is within areas covered by the red rings. 
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ZAIN NETWORK COVERAGE 

 
 
The above buffer shows the degree of coverage of ZAIN, despite being one 

of the first operators in Bauchi it has a total of 9 (nine) masts in the whole 

of the metropolis. With its nine masts, the radius coverage of the individual 

masts between 3 – 5km. Their service frequently fluctuates due to 

congestion, because these masts tend to carry more loads. The area 

covered by the cream colour indicates that signals within such areas are 

stronger. Signals become weaker as you move farther away from the mast 

and this is indicated by the yellow and green colours. To illustrate this 

further, places like BIGI in the south of the metropolis are yet to be served 

with a quality signals. This is not to say that there isn’t ZAIN signals 

received but they are passive. 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 13 NO.4) DECEMBER, 2020 EDITIONS 

 
  
 
 

102 

 

GLOBACOM NETWORK COVERAGE 

 
As a matter of fact, GLOBACOM has the highest number of masts in the 

entire metropolis and GLOBACOM signals are received clearly in and 

around the metropolis as attested to by the respondents that filled the 

questionnaires. The area covered by the light brown colour indicates that 

signals within such areas are stronger. Signals become weaker as you move 

farther away from the mast and this is indicated by the grey and brown 

colours. Based on our findings, few areas within the metropolis experience 

weak signals when all the masts are working in full capacity, the numerous 

number of GLOBACOM mast is responsible for the almost 100% coverage 

of the metropolis. 

In conclusion, it was noted in Table 4.1 that MTN and GLO have radius 

coverage area of 1-3km as indicated in fig. 4.5 and 4.6. This is said to be the 

reason why these two networks have quite a number of masts around the 

metropolis. Without these masts spread around, network signal will be 

poor as a result of the radius of each of the map. On the other hand, Zain 
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and Multilinks as shown on the same table have radius coverage of 3-5km, 

which covers more area than that of MTN and GLO, hence the need for few 

Masts around the metropolis.   

 

Conclusion 

This research was aimed at “Mapping of GSM Masts within Bauchi 

Metropolis” using GIS. Without any doubt in my heart, I want to conclude 

by saying that, it was actually not an easy task from the beginning. This is 

due to some of the stress we went through in the process of data capture. 

Some information, which were tagged to be private (e.g. Coverage Radius 

of each Masts, Standard height of Masts, Faulty Masts e.t.c) were not fully 

released by the Network Service Providers and the problem of illiteracy 

among some of the Subscribers, who could not read nor write to ease the 

social survey part of the project (i.e. filling of questionnaires).  

Data obtained were carefully analyzed, stored, integrated, manipulated 

and used for database creation and Composite Map production of all the 

Masts of the various Network Providers within Bauchi Metropolis. 

 

Recommendations 

Technologically, Surveying is daily metamorphosing from conventional to 

digital methods, hence the term Geographic Information System (GIS). It is 

always a good thing to move on with the trend of new developments. On 

this note, I want to humbly and with great humility, loyalty and respect to 

the Department of Surveying and Geoinformatics recommend the 

following: I also want to humbly recommend that some of the networks 

(e.g Zain), whose number of mast is limited within some areas like between 

Gwallameji and Dogon Yaro roundabout, where Zain has two masts and 

MTN has about four. The result of this is that, MTN has good service most 

of the time while Zain subscribers always complain of poor service. The 

Network service providers should also be mindful of the power generating 

machine that they are using. This is to curb the effects of the noise (ear 

disease called Tinnitus and the sleeplessness that the noise could cause) 

generated by such machines 

I therefore, strongly believe that if these recommendations are adhered to; 

there is going to be a lot of hands raised to curb the destructive effects of 
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environmental degradation caused to our landed resources, not only in 

Bauchi Metropolis but in the Nation at large.  
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