MnnaMﬂmpohsmmof
services in the metropolis. The

locatxomzwasusedtolawetbem
used in getting the height of the mast. °

incorporating buffer analysis; this was overlaid on the
Model (DEM). The view shed analysis was used to .

The resuit showed that the d:sum pattern is ba
concentration is on commercial centers alll!ﬂlﬂ where i mm‘

due to topographic obstmcuon mmmmuu as
for good 3G coverage at the fringes afﬁle M’opom It was
effect on the network coverage, as :

signals from the mast. High peak prodm W\'@&y

well distributed and poor network is still seen mcrmng the h@t :
help 1n solving the problem. The work recommends that masts NM; 1
line of sight would not be obstructed. Also, LIDAR and UAV generat

can also be used for the analysis in order to obtain better lm

that this can be used for decision making by telecommunicati

and it can also serve as forebmd mforma::on for buamm men r

businesses related to te ccommuni {10} 1 and locatl
NASGL Conference/AGM, Minna 2019'
Exploring the Frontiers of Surveying and Geoinformatics mm
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tclecommumcanon. Unfortunately, the qnhty of service
services to avoid disappointment due to poor network coverage [7].

According to [3], the provision of good network coverage is hinged on th
these masts; of which a key factor to be considered is the topography of th
for geospatial techniques to study the topographic related issues M

the major concern for the decision makers.

Therefore, this research sets to check for the effect of the mast height on network cg
effect of topography on telecommunication mast coverage, and how geospatial t
used to improve the masts’ coverage within the study area.
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geospatial analysis (4) carry out the /18
viewshed analysis (5) Identify the optimal loca

Literature review

[elecommunication literally means commu ic
in one direction (simplex) or may be reeetve
be transmitted in guided media like in ﬁhﬂ‘ :
antennas as it is the case with radio si
.m (BSS) located at the cell site €
radio network coverage and the

f the BTS(s) [3]

field strength in volt/m
height, / a8 the antenna
charactenstic 1mpechwl4

ASGL f’:?;nferem/
¥ x (1‘(‘)!‘“]2 the Fmﬂmn‘

Chool of Environmental

hruary 4 - 7%, 291-’;




stated by [3]. This research tend
(GIS) is a computerized mm ster
analyze, manage, and present spatial or ge

Viewshed refers to an area of land that is visible from
said to be inter-visible only if a straight line can be d

| is called visibility analysis or viewshed analysis. It makes
propagation of waves” that waves will continue to h'aVGl
‘ obstructed by an opaque object. It requires a point layer ~--w.~
Digital Elevation Model DEM, which is a raster data for

| viewshed analysis on the telecommunication mast will provide

coverage in the study area.

Study area
Minna is the capital city of Niger state, located at the North-central of
land mass area of 76,363km’ is the largest in land mass of all states in

suggests settlement in the area dates back to about 47,000 to

a

opulation as at 2007 is 304,113 and majorly comprises of Nupe and
nprises of high density, medium density and low density
mer Migeria leaders Gen. Abdulsalami Abubakar

g within the city
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“igure 1. Map of the study area
3.0 Materials and Methodology

Materials
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Equipment used/system selection and software

- hardware used includes the Handheld Garmin 78
location of the “masts” within the study area while
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This method assumes that the inst
plane, hence, it rules out the need
the reduced level. Figure 3 gives a pictori

each mast station.

Kdesma et al
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The top of the mast (C*) §
ensuning that the altitude bub ¢
Setung the vertical vernier o 2
arbitrary benchmark, the staff re

After setting up the theodolite on
at A and ensunng the instrament is

and recorded, as
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Or from B as

RL of the mast top (C*) = RLofBM + Sy + —

the computation for the Reduced [evel m ‘7 .

1Bl

NASG]
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added to the computed Height to give the W

Database updating
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Table 2 shows the Longitude and Lat

Mast observed within the study area 7

Figure 4, where the area covered "

depicted in light green, while the .M, _

and fast internet services is depicted h", ry

the appendices. Figure 5 is the street ide m;

result of the viewshed analysis for 26 ﬂ* )

Figure 6 and Figure 7 show the result of the vi
respectively, for the current height of the mﬂ' o th ,

and Figure 9 show the view shed ana'ysis of the existing ma
location of new mast and the mast of which the height is to iner
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covcrage

8 | PMS

Lé 513214588

L

PM9

{ 6. 511501789 9 655640602

' S/No | Proposed X i

SiteID | (Longitude) | (Latitude) |1 I

B PMI [ 6475560665 | 9534226418 | 60
{ 2 PM2 { 6.489458084 ] 9.548682213 60
L 3 PM3 6.469909191 [ 9559662819 6@; o
i 4 PM4 6.507202625 19.574701309 60 A
L f PM5 6.483439922 ] 9.580588341 60'_‘:_
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| T ”iﬁ\hé””; 6.525701046 | 9583409309[ 60
| 19 | PMI9 | 6441785812 " 9531366348 60
207 | NIOIT | 6358469296 | 95944767 | 60
f 21 | NIO04 | 6.533919811 | 9.606249809 i 60
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fringes of the city for good 3G Mmm A
coverage is required The lack of sammmﬁ
can be traced to the obstruction of signals by topographic
hills obstructing the lines of sight at that point. m 1l
major problem faced by experts of Telecommunication
network coverage is topographic in nature. This is mmm
depression in the study area, as the features on the top of the

the line of sight o
4 4

As shown in Figure 6, where poor 3G network coverage was ok

distribution, 1t mught be said that the topographic nature of the sti

cause of poor 3G network coverage within the study area, ther

more masts in the area covered by the 3G network for better ¢
f these two masts NI0OT8 and NI0316, (iwo adjagent masts) in ¥ !

I, Conferen: r//‘\f M M|nn,| 2019
ng the Frontiers of Surveying and Ge oinformatics forwmm
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commercial centers and areas where

3. Lowlands have less coverage than hi

topographic features such as hills, MM

In places where the telecommunication ”ﬂ
problem an increase in the height of the view par
actually help make some non-visible areas m'
for solving network problems.
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1 Geospatial techniques mlybnnénlﬂllh e

network coverage for other networks such as m’ﬂﬁ! elec nim
] -\.'" .I

Globalcom Telecommunication Network (GLO), Television o

P

2 Mast should be fixed at areas not having obstruetion to line of

Ihe telecommumication experts should work om |
coverage o help solve this problem.
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