
 

 

V
D
A
IS
C
A
h

 
 
 
 
 

Fu
 

D

2

 
 
INT
 
Dur
was
des
 

*C
 
Au
Int

Vol. 8(11), pp. 
DOI: 10.5897/A
Article Numbe
SSN 1996-0786
Copyright © 20
Author(s) retai
http://www.ac

ull Length 

Develo

1Institute of G

2Department 

The aim of 
Port Harcou
solutions. T
of major loc
were added
digitized an
data of new
(buffering, 
study reco
constructin
increased a
roads shou
proximity o
such area 
predicted i
routes excl
 
Key words
positioning s

TRODUCTION

ring the colon
s planned i
signed in a g

Corresponding a

uthor(s) agree t
ternational Lice

 654-663, Nove
AJEST2014. 164
er:181FC3F487
6  
014 
n the copyrig

cademicjourn

Research

pment
base
Ngereb

Geosciences 

of Survey an

this work wa
urt city that 
The handhel
cations expe
d to the ArcG
nd geo-rectif
w roads, for 
overlay and 
mmends tha

ng a by-pass
at T-junction
uld have goo
of 500 km fro
to the cente
n this study
uding larger

: Road netw
system (GPS)

N 

nial era, the ro
n such a w
rid form. Soc

author. E-mail:

that this article
ense 

ember 2014  
47 
768 

ght of this artic
nals.org/AJEST 

h Paper 

t of a g
ed roa
bara, Owaj

and Space Te

d Geomatics,

Rece

as to develop
can be used
d global pos
eriencing tra
GIS environm
fied. Satellite

map updati
networking 

at: the road 
s to ease th
ns and cross
d parking pl

om a develop
er of the tow
y is expecte
r vehicles like

ork, Geograp
). 

oad network o
way that the
cial and recre

 n_dago@yaho

 remain perma

cle 
 

A

geogra
ad netw

jiokiche Da

echnology (IG
Har

, Rivers State

ived 9 January, 2

p a geograph
d to analyze
sitioning sys
affic jams, ba
ment to defin
e Imagery fro
ing and revi
techniques)
network in 

he traffic alo
s-junctions; a
lots before a
ping area, a 
wn, for insta
d to contain
e trucks.  

phic informati

of Port Harco
e streets we
eational facilit

oo.com. 

anently open ac

African Jo

phic in
work in

 
ago1* and 

 
GST), Rivers 
rcourt, Nigeria
e University of

 
2014; Accepted 4

 
hic informat

e traffic cong
stem (GPS) w
ad spots and
ne the spatia
om the remo
sion. Geogr
 using ArcG
Borikiri axi

ong Harold W
all public fac

approval for 
boulevard s

ance, the W
n a minimum

ion systems 

ourt 
ere 
ies 

provid
the in
the f

ccess under the

ournal of E

nforma
n Port 
Dienye, Sa

State Univers
a. 
f Science and

4 September 20

ion system (
gestion withi
was used to 
d schools. Th
al locations.
ote sensing 
raphic inform

GIS 9.3 were 
is of Port H
Wilson road
cilities espe
construction

should be co
Wimpey/Iwofe
m of 217,360

(GIS), traffic

ded were we
nhabitants wa
fact that tra

e terms of the 

Environm

ation s
Harco
amuel Ami

sity of Scienc

d Technology

14 

(GIS) based 
in the city a
acquire geo

he transform
. Prior to tha
technology 

mation syste
performed o

Harcourt sho
d; the width 
ecially those 
n. It is also r
onstructed at
e junction. T
0 cars in 20

c congestion, 

ell situated; h
as enhanced
ansportation 

Creative Comm

mental Scie
Tec

system
urt 
nna2 

ce and Techno

y, Port Harcou

road networ
and suggest 
ographic coo
med GPS coo
at, the road m
was used to

ems (GIS) op
on the road m
ould be impr

of roads sh
located alon

recommende
t the junctio

The road net
022 for the i

Port Harcou

hence the qu
d. This is obv

networks p

mons Attributio

ence and 
chnology 

m (GIS)

ology, Port 

urt, Nigeria. 

rk map of 
possible 

ordinates 
ordinates 
map was 
o acquire 
perations 
map. The 
roved by 
hould be 
ng major 
ed that at 
n linking 
twork as 
dentified 

urt, global 

uality of life o
viously due to
provide basi

on License 4.0 

 

of 
o 
c 



 

 

Dago and Aminna         655 
 
 
 

Table 1. Hourly traffic flow of some routes in Port Harcourt. 
 

Location 2008 traffic flow 2013 traffic flow 

Ikwerre Road 1286 1360 
East West 771 816 
Obi-wale/Rumuigbo 473 500 
Rumuepirikom/Ada George 476 504 
Rumuokwurushi 983 1040 
Eliozu 1116 1181 
Aba Road/Woji 3453 3653 
Harold Wilson/Churchill 1069 1131 
Marine junction/Hospital road 1240 1312 
Trans Amadi/Abuloma 1246 1318 
LNG 1334 1411 
Abonnema wharf 964 1020 
Aba Express 1122 1187 
East West Tank 1 590 624 
East West 2 882 933 
Total 17005 17989 

 

Source: Integrated Transport Master Plan, October 2008. 
 
 
 
infrastructural framework for rapid economic develop-
ment. Consequently, Port Harcourt began to experience 
rapid growth rate. 

The rapid increase in population of persons and 
vehicles without proper planning, design and mainte-
nance of the available roads within the city, as well as the 
improper location of public facilities resulted in an 
inadequate transportation network. This is because the 
volume of traffic outweighs the road capacity, resulting in 
traffic congestion. According to the UN and its Habitat 
Organizations, five comprehensive problem fields are 
relevant for the enhancement of living conditions within a 
city (UN Habitat, 2003) of which transport is a part. These 
challenges can be solved basically by employing 
surveying techniques and GIS. Surveying is the bedrock 
of any meaningful development. The end-product of its 
process, the map, is employed in planning. According to 
Olagbadebo and Dienye (2008), the digital production of 
maps which aid in improving the legibility, accuracy and 
updating procedures is achieved using geographic 
information system (GIS). Hence the development of a 
GIS based road network map of Port Harcourt for solving 
problems associated with the road network. 
 
 
Statement of problem 
 
One of the major problems affecting the road network of 
Port Harcourt is traffic congestion, and the following 
factors are responsible for the traffic congestion: Bad 
spots at close distances along route, absence of alterna-
tive routes, flooding as a result of inadequate and poorly 

maintained and constructed drainage systems, small/sub-
standard road width especially on approaching a junction, 
non provision of parking plots at the location of public 
facilities such as schools, markets, shopping malls.  

The traffic flow data of Port Harcourt reveals that there 
was an increase in the number of vehicles within the city 
between the periods 2008-2013. This is obviously as a 
result of the rural-urban drift (Table 1). 
 
 
Study area 
 
The study area, Port Harcourt, is named after Lewis 
Viscount Harcourt in 1913. Port Harcourt lies between 
longitudes 6°55' and 7°10' East of the Greenwich 
meridian and latitudes 4°40' and 4°55' north of the 
equator. The population of the city is estimated at 
538,558 people (National Population Census, 2006), 
while projected population in 2012 was 573,621. The city 
has one international airport at Omagwa, and a local 
airport at Air force, two multi-national firms as well as 
other industrial concerns. Port Harcourt is the chief oil 
refining city in Nigeria.  
 
 
Scope of the study 
 
The study is confined to some environments within Port 
Harcourt. A total of 40 junctions where observed, and six 
(6) major routes considered. The routes are:  i) Harold 
Wilson Drive; ii) Ada George; iii) Ikwerre Road; iv) Aggrey 
Road; v) Abuloma Road and vi) Woji Road. 
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Figure 2. Coordinates of junctions that experience traffic jams. 

 
 
 
Data acquisition 
 
The GPS receiver (map 76 versatile navigator) was employed to 
obtain the coordinate of the junctions (Figure 2), bad spots and 
schools (Figures 3 an 4). The coordinates (Minna Datum) obtained 
were converted using Geographic Calculator (GeoCAL) version 6.3 
software. 

The study also made use of Secondary data derived from the 
road network map at a scale of 1:20,000 obtained from the Rivers 
State Geographic Information System (RIVGIS), the population 
data of Port Harcourt in 2006 obtained from the National 
Populations Commission (NPC) (2010), and hourly traffic flow rate 
of vehicles along routes. The satellite imagery of the study area 
was also obtained. The road map and the imagery were geo-
rectified in ArcGIS to geographic coordinates. 
 
 
Database design 
 
Database design constitutes one of the core tasks in developing 
any GIS application. It involves the process by which the real world 
entities and their interrelationships are analyzed and modeled in 
order to derive the maximum benefits while using the minimum 
quantity of data (Kufoniyi, 1998, Ghilani and Wolf, 2008). The two 
stages involved in the database design process are: the design 
stage, and the implementation stage.  

The design stage consists of four elements. These are: 
 
 
View of reality 
 
For this application, the view of reality includes roads, locations of 
traffic congestion, built up areas, boundary of the study area. 

Conceptual design 
 
In the conceptualization stage, the basic entities were determined, 
their spatial relationship and the attributes of each entity. This 
project classified roads as linear features and the boundary of the 
study area as polygon feature. The road junctions, location of 
schools and potholes, were taken as point features. 
 
 
Logical design 
 
The entities or GIS layers and their attributes were translated into a 
geo-relational data structure. Each layers with the necessary tables 
and the tables then related or joined together with appropriate 
cardinalities ranging from one to one (Table 2); one to many (Table 
3); and many to many (Table 4).  
 
 
RESULTS AND DISCUSSION 
 
Spatial analysis 
 
Overlay analysis was used to merge spatial data by 
combining two or more spatial data sets to produce a 
new spatial data set where the feature attributes are a 
union of the input. The road network map was overlaid on 
the imagery to aid assessment and appreciation of the 
ratio between road length and total area. The ratio 
between the total area and the total route length in the 
network is such that the road density is high. 
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Table 5. Contd.  
 
Driving Distance Intervals  (m) Driving direction Cumulative Driving Distance (m)
228.7 Turn right 5268.1 
139.3 Make sharp right turn 5496.8 
289.9 Turn right 5636.1 
246.8 Turn right 5925.9 
108.5 Turn right 6172.7 
314.6 Turn right 6281.2 
483.7 Turn right 6595.7 
671.9 Turn right 7079.5 
852.4 Turn right at National Supply road 7751.3 
53.7 Make sharp right turn 8603.7 
690.9 Make sharp left turn 8657.4 
13 Turn left 9348.3 
 Finish at Amadi Ama 9361.3 

 
 
 
REFERENCES 
  
Andrew AO, Olatunde SE, Dozie RO (2011). Road Network 

Assessment in Trans Amadi, Port Harcourt in Nigeria, using GIS. Int. 
J. Traffic Transp. Eng. 1(4):257-264.  

Deka MC (2009). Road Networking System in Guwahati City. [Online] 
http://www.articlesbase.com/science-articles/road-networking-
system-in-guwahati-city-1048408.html. [Assesed 3/05/2010] 

Ghilani CD, Wolf PR (2008). Elementary Surveying: An Introduction to 
Geomatics. Pearson International Edition. Twelfth Edition pp. 323-
326 

 Integrated Transport Master Plan (ITMP) of Port Harcourt (2008). The 
Greater Port Harcourt City Development Plan by Arcus Gibbs. 

Kufoniyi O (1998). Principles and Applications of Geographic 
Information systems. 

Matt F (2009). Singapore Land Transit Authority Takes the High Road 
with GIS 
[PDF][Online]http://esri.com/libaries/newsletters/transportation-gis-
trends/trans-gis-fall2009.pdf.p(10-11).(Matt Freeman). 

National Population Commission (2010). Federal Republic of Nigeria 
2006 Census Population Distribution by State, Local Government and 
Senatorial Districts,  Zone VI-South-south: Priority Table. Abuja: 
NPC. 3, 61. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Obinna VC, Owei OB, Okwakpam IO (2010). Impacts of Urbanization 

on the Indigenous enclaves of Port Harcourt and concomitant Policy 
measure. Soc. Sci. 5 (3):172-186. 

Olagbadebo AO, Dienye AS (2008). Application of Digital Map in Road 
Network in Port Harcourt, Rivers State, Nigeria. Int. J. Environ. Sci. 4 
(3):72-78 

Oluwadare CO, Alade MA, Afolayan TS (2009). Megacities 
Development: Issues, Challenges and Sustainability. AGM Technical 
Session 1:(3-12). 

Transportation GIS Trends (2009). GIS for Transportation. 
Environmental Research Institute (ESRI): Transportation group 
publication. 

UN Habitat (2003). The Challenge of Slums. [Online] Global report on 
Human Settlements. Nairobi. Available from 
http://www.earthquakesandmegacities.org [Assessed July 2010]. 

 
 
 
 
 
 

 
 
 
 
 


