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ABSTRACT

The study designed and created a geospatial database for the entities in the study area. The
database was subjected to test by issuing single criterion and multiple criteria dliegiesngle
criterion query was issued to test the database on the nofrenrcels in the study area that are equal
to or less than 1500 anThis is the standard area of a plot when the Abuja Master plan was
conceptualized. The query returned 642 parcels out of the 1490 parcels in the study area representing
43.09 percent ofe total. The multiple criteria query was issued to show those parcels with more than
25,000 Mand are developed. The query returned less than 1 percent; that is 11 parcels fall into this
category. Buffering was carried out to see the level of compliahbeildings with the 3.0m setback
from the fencing walls and the result returned 1725 buildings out of the 3822 buildings within the
study area that did not comply with this rule. The parcels were also subjected to a setback of 20m from
the river channels the study area. The rivers were buffered with 20m and overlaid with the parcels.
133 parcels fall within the buffer zone. This is about 8.92 percent of the total parcels in the study area.
The implication is that over 90 percent are safe in case theteoding that spreads around that
distance. Graduated colour renderer was used to classify the parcels using the sizes as parameter for
the classification.
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1. INTRODUCTION

Like many major cities in developing countries, Abuja is experiencing an astronomical
rate of population growth. Indeed its urbanization rate of 8.32% per annum makes it the
fastest growing city in Africd1]. Mor eover , the cityodismapi d r a
astounding in its satellite settlements which are growing at about 20% per d&huiinis
believed that natural population increase is part of this growth, the major force underlying this
overwhelming growth is Hmigration due to perceived ter economic opportunities in
Abuj a, rur al peopl ebs quests for wurban |ife,
villages, political appointees moving into Abuja with families, friends and relatives and the
believe that the city is much safisan other parts of the country due to the insurgency in the
North Eastern part of the country lately. The results of this explosive growth is the acute
shortage of housing, the proliferation of informal settlements, occupation of uncompleted
buildings, water scarcity, dilapidated sewer systems and traffic congestion. Amid these
challenges, and coupled with limited resources, the city administration is surprisingly trying
to realize its elitist vision adn orderly and beautiful modern city.

Architectural and urban planning activity has always been the most important
component of the social and political life of any country and has always been subject to
regulation. However, the nature, scope and organization of this regulation were different and
depended @ many factors [3]. This is also applicable in Abuja, Nigeria where people take
laws into their hands to distort the rules and regulations guiding construction of buildings
within the study area.

In the view of [4],the idea that cities are s@fganizingsystems, and that the state has
a limited capacity to control and shape them, has gained momentum in the last decade among
planningprofessionals, designers and politicigdg.went further to opine that recent political
discourseon new localism and ldral individualism builds on a similar understanding of
cities, giving responsibility to citizens and their collective associations in light of state
rescaling. This is not aexception in the study area.

[5] suggested in his work that drones can be usednaintenance inspections of
infrastructure, broad scale environmental impact assessment, and numerous other examples;
which can also be used in the study area to monitor developments and even the level of
compliance because of the high resolution, reaétaccess to information advantages drones
have over the convection information gathering. The future may reveal new applications for
drones as can be used in environmental monitoring.

[6] submitted that man depends on the environment for survival, anentiironment
also depends on man for sustenance. The relationship between man and his environment is the
determinant of health. As a result of manods
has prospered and it has also been degraded. The alégnaof the environment has led to
climate change, ozone depletion, global warming, and many other drastic changes. All the
effects of environmental degradation listed threaten the health of community members by
causing air pollution, extreme heat, infeas diseases, drought, flooding, and extreme
weather [6]

The level of norcompliance to the Abuja Master plan is becoming more worrisome
since the inception of the city. Successive governments through the Minister of Federal
Capital Territory, Abuja hadne way or the other tried their best in making sure that residents
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comply with the master plan as contained in the documents that established the city. There are
a lot of contraventions in the developments in the various parts of the city.

The study is @ned at looking at the level of compliance to the Master Plan in part of
Phase 1 area of the Federal Capital, Abuja. The objectives to achieve the aim are as follows:

To design a spatial database for the entities in the study area;
. To acquire data both pniary and secondary data;
. To process the acquired data using relevant software and hardware;

OUTAWNPR

. To create a geospatial database for the entities identified;
. To perform spatial analyses; and
. To present geospatial information for Decision Support System.
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Figure 1. Location of the study area
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The study area is part of Abuja Phase |I.
70 30060 27.0940 east of the Greenwich Meridi
north of the equatorAbuja city is located in the central part of Nige(lagure 1) north of
confluence of the Niger and Benue Rivers; and the composite mapsitithearea is shown
in Fgure 2. Geography of the area is defined by two renowned rock formatibasZuma
Rock from whose base the FCT begins &so Rock that is lcated to the east of the city.

Abuj aods |l ocation at t h e and & grategip Ipasitoa lat thee nt e 1
intersection of two highways linkinthe northern and southern parts of the country make it

more accessible than Lagos. For example,levithe road distance frodaiduguri in Borno

State in the northeastern part of NigeriaLamgos is about 1609 km (about 1000 miles), in
contrast, the distance froAbuja to all parts of the country is less than 965 km (600 miles).

This centrality and accsiility is actually one of the reasomdy the new capital city was

created.

According to [7], Abuja stands at an elevation of 840 m (2760 ft.) aboviewala This
elevation andyeograpictal location gives Abuja a mild weather which contrasts shavyly
the humid weather of Lagos, which is located on the shorg dktlantic Ocean at 35 m (11
ft.) above sedevel. The Abuja arehas two distinct seasons: the rainy season that lasts from
April to October with rainfall ranging from 305 to 762 mm {32 in.) and temperatures
raising up to 40\ Gn May; and the dry seasdhat lasts from November through March with
dry winds lowering he t emperature to as | ow asrici2 AC.
soil and the location within the Guin&avannavegetationzone, the region is agriculturally
productive, with maize and tubeas the dominant crops.

2. MATERIALS AND METHOD

The methodology adopted for this work is GIS technology based. The study passed
through stages of database design, data collection, data processing, database creation and
information presentation. For any GIS work, the first step is identifying the eniiti¢he
study area which will form the basic features of interest in the application under review. It is
believed that whatever is not relevant to the application under review is not an entity. Vector
data model was adopted for this study.

The entities identified for this study are the boundary of the study area seen as polygon,
roads as polylines, parcels as polygons, buildings as polygons and rivers as polylines in the
study area. The data containing the parcels were sourced from thgiSgir8ection of the
FCDA, Abuja. It falls in the primary data category because it was directly gotten from the
field using Surveying equipment (Differential GPS).

The secondary data was gotten from the Cartographic Section of the National
Population Comnssion Office, Abuja. It is a 50cm resolution imagery of the study area from
Ikonos. The data processing was done using a computer laptop with ArcGIS 10.2.2 installed
on it. The AutoCAD data from the FCDA, Abuja was downloaded into the computer and
exportedinto ArcGIS 10.2.2 from where database was created for the parcels. The imagery
was a georeferenced one and the roads, rivers, buildings were extracted ushogm head
digitizing method. The extracted entihati es 6 t
aided the analyses performed on them.
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3. SPATIAL ANALYSES

Spatial analyses were performed on the database created. They include spatial query to
test the database created, proximity analysis and overlay by intersecting layers or themes.

COMPOSITE MAP OF THE STUDY AREA
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Figure 2. Composite map of the study area

3. 1.Spatial Query

The query was carried out to test the database created. Queries are also useful for
processing and decision making purposes. Single Criterion query and Multiple Criteria query
were performed on theatabase created for this study.

3. 1. 1.Single Criterion Query

The query was performed to show those parcels or plots of land with areas less than or
equal to 1500m?; this was done using a single criterion query. That is the query was done
using only one condition ashown in kgure 3 below, the resuih Figure 4 and the map in
figure 5 below.
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SELECT*®* FROM Parcel WHERE #fAAread <= 1500

Select By Attributes Iéj

Layer: |°‘9° Parcel ﬂ
|| Oty show selectable layers in this list
Method: [Create a new selection v]
FID :
Id
AREA

zs | Go To:

SELECT ~ FROM Parcel WHERE:

"AREA" «=1500 -

[ Clear ][ Werify ][ Help ][ Load... ][ Save... ]

ok ey ] [ G ]
=

Figure 3. Generation of query to show the Parcels with area equal to or greater than?1500

Table O x
H- 8- hE0Ex
Parcel x
| TFD Shape * Id AREA A

0 | Polygon ZM 0 6680 | M

1 | Polvygon ZM 0 3534

2 | Palygon ZM 0 2132

3 | Polygon ZW 0 1015

4 | Polygon ZM 0 1772

5 | Polygon ZM o 788

6 | Polygon ZM 0 3535

7 | Polygon ZM o 948

8 | Polygon ZM 0 827

9 | Polygon ZM o 726

10 | Polygon ZM 0 ares

11 | Polygon ZM 0 1511

12 | Polygon ZM 0 913

13 | Polygon ZM 0 1578

14 | Polygon ZM 0 1749

15 | Polygon ZM 0 1035

16 | Polygon ZM 0 1083

17 | Polygon ZM 0 910

18 | Polygon ZM 0 1025

15 | Polygon ZM 0 18405

20 | Polygon ZM 0 1235

21 | Polygon ZM 0 979

22 | Polygon ZM i} 568 N
M4 ar m E ./ (642 out of 1430 Selected)
Parcel

Figure 4. Result of query to show the Parcels with area less than or equal tcn1500
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PARCELS WITH AREA LESS THAN OR EQUAL TO 1500 SQM
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Figure 5. Map showing Parcels with area less than or equal to G800

3. 1. 2. Multiple Criteria Query

Multiple criteria queries use more than one field to give answers to the questions
asked. The multiple criteria query carried out was to determine the entities with more than one
condition in the query syntax. This is to shdw spatial analytical capability of GIS software
i.e. ability to carry out spatial search. The conditions given under this query are those parcels
that are more than 25,006 and development is yes i.e. developed and not empty. The query

generated is shawin Fgure 6, result shown inigure 7 ad the map shown inigure 8.
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Figure 6. Generation of query to show parcels with area greater than or equal to 25000 m

and developed

Figure 7. Result of query to show parcels with area greater than or equal to 25000 m

and developed
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