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FOREWORD

£ committee of the 2™ School of Environmental Technology International
pleased to welcome you to Federal University of Technology Minna, Niger

Esﬁtc;?;:‘;?‘:;’ PYOVidf_:s an international forum for researchers and professionals in the
affect th € Pl”ﬂf'essmns to ad'dress fundamental problems, challenges and prospects .that
aftect the Built Environment as it relates, to Contemporary Issues and Sustainable Practices
in theE Built Environment. The conference is a platform where recognised best practices,
theories and concepts are shared and discussed amongst academics, practitioners and

researchers. The scop
themes listed below:

*® ® & ° o o o 0 0

Architectural Education and ICT
Building Information Modeling
Construction Ethics

Energy efficiency and Conservation
Environmental Conservation
Facility Management

Green Construction and Efficiency
Health and Safety Issues
Information Technology and Building
Maintenance

Information Technology and
Construction

Information Technology and Design
Innovative Infrastructure
Development

Resilient Housing Development
Smart Cities Development

e and papers are quite broad but have been organised around the sub-

Social Integration in Cities
Sustainable Building Materials
Development

Sustainable City Growth
Sustainable Cost Management
Sustainable Property Taxation
Sustainable Architectural Design
Sustainable Urban Transportation
Systems

Theory and Practices for Cost
Effectiveness in Construction
Industry

Urban Ecology Management
Urban Land Access

Disasters, Resilient Cities and
Business Continuity

We hope you enjoy your time at our conference, and that you have the opportunities to
exchange ideas and share knowledge, as well as participate in productive discussions with
the like-minded researchers and practitioners in the built environment and academia.

Local Organising Committee
School of Environmental Technology International Conference (SETIC) 2018

APRIL 2018
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ASSESSMENT OF THE EX
TENT OF TRAFFI
CONGESTION IN SELECTED TRAFFIC APPIAN Ig

MINNA, NIGERIA

MEDAY
Depamfesnlga(jgn;“d 0, Al?d’Razack, Nelson T.A and AJUMOBI Oluwadamilola
rban and Regional Planning, Federal University of Technology, Minna, Niger State

Z;:ig;gg‘:ietsﬁgg 1;;2 ]i;:come a lrlrllajor challenge in m:_ajor urban foads in Nigeria and Minna is not an
Gl BaERE THs Sngf::s,hwh1chfranges from soc:o-e‘con.omlc to safety _concems on the lives of
inpornes ass;:ss b tear(: ft erefore pursued the ob‘_;ectwes of evaluating th; nature of traffic
e impacl’of o extent of congestion em.:ot.:r_\terfed m.the se]e:cled_ traffic corridors; and analyse
b & e congestion on url?an .accesmblllty in Minna, Nigeria. This research selected two

1ajor lrfsl 1c corridors in Minna, which includes the primary apian that runs through the centre of the
city which is the Suleja-Minna-Zungeru Road and the Western Bye pass. The research employs a
compre}.lenswe field survey and traffic count to analyse the nature of traffic, the extent of the
congestion challenge and the various impact it poses to urban life in the selected corridors. The
research findings show that, various peak and off-peak periods were identified at different times of
the day, the traffic components identified in the selected corridors include cars, motorcycles, tricycles,
and trucks. The research findings showed that the menace of congestion ranges from one osten point
to the other on the selected traffic corridors. It is therefore recommended that, effective legislation
and enforcement of traffic laws is required to deter some of the urban road users to comply with traffic
rules must be put in Place and also raise the revenue base of the state government through surcharges
and fines for traffic violations. Conclusively, it is quite pertinent to note that urgent attention should
be focused on regulation the traffic situation in these selected corridors in order to attain sustainable
urban transpertation in the City. ?

Keywords: Cordon points, Traffic congestion, Traffic corridors, Traffic components, Sustainable
urban transportation

INTRODUCTION

Transportation is inherently central to the development of nations, as it is not only a necessity
of life but have a resultant effect on all aspects of human existence ( Oyesiku, 2002). Oni
(2004) described transport as the life wire of any urban environment. Without transport, hzfe,
as it is today, would be inconceivable; as it is central to the flow of knowledge, information

and commercial goods ( Oluwasegun, 2015). Transport is particularly crucial in the
existence of a city and cities over the world remain the focal point in an economy where
people come together primarily to exchange goods and interacts _(Oluwase.gun', 2015).
Indeed, the transportation sector all over the world is generally rt?cogmzed as being in a state
of crisis, particularly, Nigerian cities have continued to expand in recent time and transport
supply falls below the demand (Oluwasegun, 2015). The .con'tmued alarming growth of
urban population is one of the major factors partly contr_lbutmg to the rate of physical
development in Nigerian cities (World Bank, 2006).Despite the opportunities, however,
Nigeria is experiencing increasing rate of urban‘ mobility problems (O).resﬂc'u, 20Q2).
Ogunsanya (1983) noted that urban transportation problem started with increasing

urbanization leading to urban transport problems such as traffic congestion.
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ACCording ¢

Cooperation port Research Centre of the Organisati :

o s o Trns  Reearch rganisation for .Ef:onomlc
large 1y, T)in 2007, Cities ang have developo and i and sin h ention
congre Man - settlements (Fadai nd traffic have developed hand-in-hand since the earliest
cong Sy large R e 'allro, 2013)._ The same forces that draw inhabitants to
citi $ and thoroughfares (OE(E-l 50 lead to intolerable levels of traffic congestion on urban
Cones and traff oy D, ECMT 2007). This captures the relationship between
" Bestion in citjeg (Fadairo ZSOVYZG;I)I ik 4 e b il
r()l';:l(fi'f'lc congestion is a major
i Network is ne longer a
5 eases travel cost and cay
Baotlc Situation is observa
( adamas;, 2014). Consequ

Number of people and vehic]

Minna th 3 . . :

activitieg gi)i(;sgp(])t:lw?tlg of Niger State : is l_argely populated because of the commercial

expect the influx of 1 .1]" the town. Con51d.ermg the fact that Minna is the capital, one should

the state will most 1(':}[:11 servants into the city. State and Federal Government workers within

The 2017 " 1Kely I‘€§lde in the city for easy access to their different places of work.
projected population figure of Minna is 505,999 with growth rate of 3.4%.

g::eﬁl;)lii énzg?;s; in urc‘t))amzation has a tremendous impact on the traffic system of cities in
il y es ( gunbode.de_, 2(_)03). According to the United Nation in 2012, the

population will reach 7.3 billion in July 2015 and that 83 million people will be added
to the W_Or!d’s population at the end of 2016. This trend will continue because of the rapid
grow'fh In population, resulting from improvement in health services and the multifarious
funct10n§ performed by cities, which have been another major attractive force. The situation
as fie_scrlbed above has its impact on traffic in the cities of developing world. Thus, the
activities, which take place in them, make them generators and attractors of traffic, which,
of course, has implications on mobility (Ogunbodede, 2003).

O the Joing Trang

transportation problem of Nigerian cities. It occurs when urban
ble to accommodate the volume of traffic that uses them; it
ses phys_ical and psychological discomfort ( Jaco, 2008). The
ble in virtually all the road corridors in Minna Metropolis
ently, all over the major roads in Minna Metropolis, a large
€s are seen crawling along the roads ( Badamasi, 2014).

Urban areas have been noted to be very busy with automobiles, especially during the peak
periods. During such peak periods, traffic noise comes from vehicle engines, exhaust
systems and horns. Busy urban roads generate between 70-85 decibels of noise, depending
on the characteristics of the traffic, speed and type of road surface (Ameyan, 1996). The
tolerance level of noise is put at 66-68 decibels; meaning that with 70-85 decibels, a
significant number of people are in‘itated“and the negative effect of noise on health could be

better imagined.

Illegal parking is also a contributing factor to this ugly trend. This is because of parking on
roadside, which is a common phenomenon, reduces the traffic corridors meant for the
efficient movement of automobiles. Thus, it becomes a major problem in cities and
especially in the Central Business District (CB]?), where multi-storey buildings are common
and the land use is devoted mostly to commercial purposes.( Ayotl'm(.ie, 2013). T_he eaniliant
effect of such illegal parking, therefore, is traffic congestion. This illegal parking leads to
increase in travel time and increases the cost of traveling because more fuel is used up in the
process of accomplishing a delayed journey (go-slow/traffic jam) (Ayotunde, 2013).

ion i j i lem of many Nigerian cities. If this is true
ngestion 1s a major transportation pfob

Trafﬁ;f((:)?tsgwill be geared towards cost-effective management of the.problem ( Ogunsanya,
then e The findings from this study can provide independent information to guide the
s including concerned private companies and international

overnments vate mpat ' erna
Feder«'.il a.nd Ssta:,i(ﬁng to the ch;ﬂ]enges of traffic congestion in ngena. Befs:des, it will also
ag'encwg_::tlhr:r I;mdie:s in attempt to find solutions to the issues raised by this study.
trigger

tified traffic congestion related problems still persist in our cities of which
t{on This research therefore, addresses the problems of traffic congestion
101.

d corridors in Minna metropolis.

Most of these iden
Minna is no €Xcep
amongst selected roa

Aim and Objectives

-« study is to compare ToZ= =
hl:?n Mir)llna metropolis, Nigeria. The spe

ad corridors in Minna metropolis;
ad according to hierarchy;

traffic congestion along some selected major traffic

are road : ong
’ cific objectives are:

The aim of t
corridors Wit

1. Identify
5. Classify!

the existing ro
he identified T
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3. Carry
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patlo-tem o)
. T .
road corri doks: and poral analysis to ascertain the rate of congestion along selected
€

4. Evy
: aluate the ¢
xtent of congestion along selected road corridors;

St“dy Area

The St‘udy area iS %
* Minna which is the o .

m n
zolr?sl?t[;iltt of Nigeria, situated :?1 tt}ll;; ?1;1213105 tli‘:;l]ve el Minna is in the
Ge 1 ends on latitude 9°36'22"N and | pical or %mr}ea"chmafe in t.he guinea savanna
- lowland) bordered to the n Or}gltude 6°33'15"E. Minna lies on a valley bed
northwards to Maikunkele _Heast by Paida hill stretching eastwards toward Maitumbi and
esseptially savannah and VIUage, 10 thP: west and the southward is highland, with an area
continental wet and dry ClilglultebCpnduc1ve for farming. Minna falls under the tropical
distinct wet season as well aie based on lhe'Kpppen classification scheme. Hence it has a
the north; dry and contine ‘iql’ season. Minna is invaded by two distinct air masses, one from
in the south: moist coo] r?da in origin, the Sahara air mass. The other is from the Atlantic
flies 5 fasyyhich anpere equatorial in nature. The wgather dt?pends to a large extent on
AT 51 T30 fsflts area ar?d'depth. Annual rainfall dlstril?ution pattern shows a
April and October ¢ rain all an.d minimum of 900-1000mm.the rainy season 15 between
overing a period of six months of September has the maximum rainfall. A

monthly rainfall value in excess of 400mm occurs in Minna and its environs (Garber, 2002).
Landscape area of Minna is characterized by an undulating topography. The geological
structure depicts steep sloping rock outcrop on the north and eastern flank. These rock
outcrops (on the eastern flank); forms a physical constriction on the eastern flank. There are
also large but isolated rock outcrops in this landscape and also some areas of scattered rocks.
In other words, land beyond the presently developed strip is suitable for development but
needs careful planning to keep engineering cost of converting, bridges, embankments and

developable lands but

drainage works low to the north over the hills there are some
intersperse with poor land to the south the land offers reasonable development possibilities

butt is curtailed by the Chanchaga river. There is a major drainage channel fed by many
minor drainage flows from the Centre of the town south-west wards at some other locations,
these drainage flood large areas of lying terrain especially after heavy downpour (Garber,
2002). Figure 1.1 and 1.2 shows Niger state in the national context and Minna in the state

context respectively. Figure 1.3 shows Minna metropolis the study area.
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1.2: Minna in the State context.
cher’s Modification, 2017.

i i i Context Figure
1.1: Niger State 10 the Nan(_)nal :
ce: Researcher’s Modification, 2017. Source: Researt
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Figure 1.3: Minna Metropolis
Source: Ministry of Land and Housing, Niger state.

RESEARCH METHOD

The research design employed for the sake of this research is the survey research design and
the cross-sectional research design. It explains the process of collecting data through
conducting field survey and the use of instrument for on-the-spot collection of data for
analysis. The materials that were used in achieving the aim of this research include high
resolution Google Earth maps, ESRI ArcMap (10.1), a 12channel XL Garmin GPS receiver,
a record sheet for recording volumetric count, a street map guide and internet sources for
secondary data. As part of the method for data collection, a volumetric traffic count was
embarked on to obtain spatio-temporal pattern of traffic over a selected period of time on
the selected corridors in the metropolis from 6 a.m in the morning to 6 p.m in the evening at
intervals of two (2) hours. The volumetric count examined traffic during selected days of the
week. The volumetric count took note of traffic at the start of working days (Monday), during
mid-week (Wednesday), the end of working days (Friday) and then a weekend (Saturday).
This helped establish the peak periods of each corridor studied. At the various selected
corridors, research assistants were positioned within the specified time frame to help with
the traffic count. Traffic component counted during the volumetric count were; cars (private
cars and taxis), motorcycle, ftricycle, buses (mini-buses and luxury buses),
trucks/trailers/vans and bicycles. A record sheet was used in the field to collect the
volumetric count data after which they will be checked, edited and integrated for analysis.
Table 3.1 shows the volumetric count table format adopted for the sake of this research.
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All responses to
] the research data collection instru i
ccliied, Pisserigive nlyats b ) ment and materials were checked and
- ript y the volumetric count conducted was perfo
: }::quency distribution and percentages, the result of which was prl)-cscnrt::;z ! b‘y -
= :rrts and tables. Mic'rosoft Office (Excel and Word) was used to aid analysl;:m}f i
esearch process, inputs from volumetric count were organized compreh dind soni
analysed geo-spatially using ArcM i g e
oo y using Arc ap. The advancement in GIS enhances analysis and
(@1S) tin t' mterprctahgn for better policy making. In Geographic Information S Sta:
secon:i ere is a wide variety of data source, though all fall into two categories; pr;mafy a:?]
informary data sources. For the sake of this research, data used in the Geographic
- an?n system are primary in nature. They include the high resolution satellite image
anI(Ji \ged rom qugle Earth viewer, the Street Map Guide from Niger State Ministry of Land
i ousing which was geo-referenced and digitized, and volumetric count data collected
:lrlgg the field survey. These entire data sources aided the generation of attribute data. The
attn ut‘c data are been stored in a relational structured format often characterized by a
collection of tables relating object to their properties.

Anglysis of the roaq traffic network of Minna Metropolis was developed showing the
position of the Arterial roads and Distributor/Collector roads within the study area, road

related attribute data will also be generated through analysis of the road network which will
also help check the possibility of an alternative route. Attribute data generated via analysis
s with different congestion levels and hot/cordon points by

will also show road network
congestion in the study area. The extent of congestion was measured via the aid of a buffer

analysis in the GIS environment. A buffer analysis was established using the volumetric
count of each peak periods of the day along the corridor studied. The lengths of each of the
corridors were ascertained through a road network statistical analysis on ArcGIS. Thus aided
measuring the extent of congestion especially during the peak hours of the day, the
overlapping technique in ArcGIS was used to compare the trend of extent for different days

of the week studied.

RESULTS AND DISCUSSION

Mapping of Selected Road Corridor
This research is primarily confined to selected road corridors characterised by the disturbing
menace of congestion. Road hierarchy was used as a basis for the selection of these corridors.
For the sake of effective and reliable analysis, road corridors of the same hierarchy were
selected and compared. Ona hierarchy based classification, Minna road corridor is classified
into three broad types namely; the Arterial road, the Distributor/Collector road and the

Access road. Statistics from the Federal Road Safety Commission (FRSC) in 201 6 revealed
that the two apian that runs f metropolis suffers major crisis resulting

from the menace of congestion. asis for selecting the corridors for study.

unt aleng corridor A (Western By-Pass carrying streams of traffic

Kura Hausa and Dutsen Kura Gwari to Kpakungu) Figure 4.2
bserved days of the week along the corridor

through the centre 0
This served asab

Volumetric traffic co
from Bosso, Dutsen

summarizes the traffic distribution for the o
under study. The most noticeable congestion problem along the study corridor was during
the peak hour (between 8:01 am and 10:00 am) while coming from Bosso, Dutsen Kura
Hausa and Dutsen Kura Gwari. This is because of the concentration of individual workers
that leave for work during the morning and staffs and students of the Federal University of
Technology Minna who have activities to engage in at Gidan Kwano campus. The type of
congestion experienced during this period is the synchronized-flow congestion characterized
with significant drop in th

e speed of vehicles with no noticeable change in the flow rate.
It could be deduced from figure 4.2 that the two pe

of the week observed. The hours of the day associated with the peak periods are from 8:01
am — 10:00 am (morning Peak) and 2:01 pm — 4:00 pm (evening peak). This however is in
line with the reality of two peak periods of congestion. Figure 4.3 reveals that raffic is at 1tS
highest on Monday. The implication of this is that it leads to the clogging of the comdt?l'
which often leads to terrible traffic on Monday. This is justified by the fact that Monday 1

the first day of the week.

aks periods were constant for all the days
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Figure 4.3: Percentage Composition of Traffic for the observed days of the week along corridor A.
Source: Field Survey, 2017
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Figure 4.2: _Traffic distribution for the observed days of the week along corridor A.
Source: - Field Survey, 2017

Volumetric traffic count for Monday along corridor B (Western By-Pass carrying
streams of traffic from Tunga, Sauka Kahuta and Barkin Sale to Kpakungu)

Figure 4.4 summarizes the traffic distribution for the observed days of the week _a]ong the
corridor under study. It could be deduced from figure 4.4 that the two Qeaks pc?nods were
; t for all the days of the week observed. The hours of the day associated w1tl.1 the peak

con§t3n e from 8:01 am — 10:00 am (morning Peak) and 2:01 pm —4:00 pm (evening peak).
B b arever is in line with the reality of two peak periods of congestion. During the peak
e = hen’ traffic was intense, traffic congestion was noticed in numerous Cases.

enod's s factors to the congestion situation along the corridor were grocery stores and
Contnbutlnge juxtaposed to each other without provision for parking resorting to roadside
shoP_S that ar ﬁ}icle drivers alongside petty traders who lay their commodities for sale along
P;rkl;lfu:’gc:’:ofthc corridors resorting to customers parking on the roadside which obstructs
the s

traffic. - _

i ienced during this period is the synchronized-flow congestion
. ; con%]e::io?li%tg:?;rop in the sgpeed (I))f vehicles with no noticeable change in the
characterized 17 obfcrved during the study that elementary school students plied thrqug_h
How ratc?. S gasucntly on bicycle as a mode of transportation to their schools. This 18
e f)?az;:lzrforetc}llc significant up-rise in the bicycle traffic along corridor B as compared to
resp

idor A. This is justified by the current location of the Limawa Government Secondary
corridor A.
School along the western by-pass.
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Figure 4.5: -Traffic distribution for the observed days of the week along corridor B.

Source: - Field Survey, 2017

Volumetric traffic count along corridor C (Minna-Zungeru road carrying streams of

traffic from Chanchaga, Tunga and Shango to Mobil)

Figure 4.6 summarizes the traffic distribution for the obse
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CONCLUSION )
The conclusion for this research work is based on the research findings. Transportation is a
basic tool, vital to the effectiveness and smooth running of every single human activity.
Consequently, it is most appropriate that significant effort is adapted towards guaranteeing
its greatest practicable usefulness (Badamasi, 2014). This study has been able to identify the
nature, impact and extent of traffic congestion on urban accessibility in Minna metropolis
and offered some useful suggestions on ways and means to solve these problems.

Although the congestion issues in Minna has not yet assumed the dimensions of that of larger
cities like Abuja, Lagos, Ibadan and Port-Harcourt, signs of bottlenecks are already apparent.
With increasing population growth and affluence, it is expected that the situation will
deteriorate much sooner unless we evolve efficient traffic management for our cities,
especially at traffic intersections. 2

Conclusively, it is quite pertinent to note that urgent attention should be focused on
regulating the traffic situation in these selected corridors in order to attain sustainable urban

transportation in the City.

Recommendations

Traffic congestion problems are huge impediments to the free flow of traffic. These
problems are caused by the growth in the number of vehicles on the roads, occasioned by
population growth, as well as ineffective use of the road spaces (Aderamo et al., 2011). In
lieu of the research findings, the following recommendations have been proposed in order
to effectively deal with the problems of traffic congestion in the study area:

1. The narrowness of the corridors do not give ample space for side-kerb parking and
due to the absence of a provision for off-street parking, drivers resort to parking on the
streets, thereby, further constricting the already narrow carriageway. It is therefore
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