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Evaluation of On-Street Parking on Traffic Flow in llori
District, llorin, Nigeria
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Abstract

\

n Centraj Business

€jiS. B
era.

This Stedy evaluates on-street parking in Ilorin
Cental Business District (CBD), Ilonn, Kwara
S:ate. It examined the on-street vehicular parking
rrode and its impact on flow of traffic in the CBD.
The stady adopted a survey research design using
i xd secondary data sources. A sample
4343 respondents was determined

between 7:00am to 7:00pm.
Questionnaire was administered to 354 motorists
ked their vehicles on the street, using
sampling technique to elicit
information on parking characteristics. All the six
major roadwavs that criss-crossed the CBD were
selected for the study. Descriptive statistics was
used to analvse the data while vehicle to capacity
ratio was used to evaluate the impact of on-street
parking on traffic flow. The study revealed that

3 \
57.9% of the respondents' vehicles were Parked op

the street for the purpose of business and v, K
Further finding indicated that 61 4, of otrh,
motorists parked on the road curb becayse o?
inadequate or lack of off-street parking facilitjes ip
the city's CBD. Traffic flow was stable in the four
major roadways selected, with the exception of
Ibrahim Taiwo Road where traffic flow was not
stable and queues developed rapidly, as this
contributed to traffic congestion along the road
corridor. The paper recommends among others the
provision of adequate and designated on-street and
off-street parking facilities, regulation of parking
by introducing park and pay to discourage on-
street parking.

Keywords: Traffic flow, On-street parking, Central
Business District, Ilorin.

1.0 INTRODUCTION

Parking is an integral component of the transport system, as it plays a crucial role in the
management of traffic and congestion mitigation. It is a common phenomenon that
vehicles traveling on highways are parked at some point either for a relatively short (1€ o2
a much longer time, depending on the reason for parking. Provision for parking facilities1s
therefore, an essential element of the road transportation development especially in urb.alé
centres. The increasing population and expanding urban centres have been accompani¢

by increasing vehicle ownership rate and increasing demand for movement of people s
goods which has resulted into increased use of automobiles for transport (Osoba, 2015

Vasconcelos & Farias, 201 7).

In the urban areas, automobiles are parked for more than 95% of their usage tj.me, an;i
COI!.‘sume close to half of the land area of cities (Pamar, Das & Dave, 2020)'Vehldesaan
?acr;ed.bgfore the occupants undertake any activity elsewhere. However, freg“e.nt o
‘mdiscriminate parking of vehicles requires valuable space and an unplanned distht

(;f parking Spacenegatively impact o
ocal, strategic planning and policy
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suferman, Ao R et al. Evaluation of On-Street P ing on Trafti

RIS Allic Flow in Horin,,
(Bar(’s& 1}1::1(110}; 1986, Biswas, ., Chandra & Ghosh, 2017). Parking facil _
responsibility of governmentand is thus, defined by Joca] ne tll:r ‘g facility penerally is a
quire minimum p;u'}.(m;: Spacesto ensure that an adequate nu“‘ ;) Mu'mcmal povernments
1 order 10 avoid vehicular parking spill-over on 1o ari m ver of lots are provided for
 eulation. jacent streets

The increasing number of pri S )

A 2 private vehicles ownership and high densities of human
activities in and around CBD areas jeopardizes the C ; e T
b inad _ s the Central Business Districts (CBD's)
advantage, with inadequate public transport faciliti ' )
ihities, these factors rendered proximits
petween some land uses unnecessary and most t; . e e o
_ St times unsuitable for driving (Jackie &

Sculle, 2004; Kasraian, Maat, & van Wee, 2019). For many years, the role of pa ], G
. i de n ' g rking policy
mn most‘ d;:lefcccs tount1 i\es Xas to accommodate the automobile commuter by providing
convcm; P : fo park. As cities grew and became more complex, decision makers
favoure remg;/a t(1)1 on-street parking from major arterial roads. It has been recognized in
the hteiat.ure a_t e amount and IOCEll'.lOIl.Of parking can influence the condition of traffic
on rqads in the city, the form and functioning of the area and the environmental quality of

the city (Stubbs, 2002).

In rn.ost CBDs of ‘Nigeria, parking is one of the most noticeable problems as there are
few designated parking spaces which have already proved insufficient. In Lagos for
instance, Ogunsanya, Vandu-Chikolo and Sumaila (2004), observed that illegal parking
alom_e account for 30 percent of the cause of traffic delay. Unauthorized and indiscriminate
parking along streets within the urban core is a serious impediment to smooth urban
movement and is indicative of lack of adequate attention to this aspect of transportation.
Tlorin is one of the major cities in Nigeria. The city is remarkably growing in physical and
socio-economic dimension (Ahmed, 2015). However, the city is confronted with traffic
problems which necessitated the study to be carried out in Ilorin CBD to examine the
impact of on-street parking on traffic. _

The study of parking has a long history in the literature. Weant and Levinson (1990),
states that parking contributes to the appearance of city and suburos: affects traffic
congestion and traffic operations; and equally influences the choice of moc}e and route of
travel which also affects the viability and competitive posture of mmmﬂf‘# a_fjass SIICE
Cities are characterised with different land use actmtu_as a‘nd ‘pattet;x.ls t; m:fﬁ «;it;l;;«;
partly a function of land use activities and their spatial distribution, therefore, efhicienc;
this ¢i - . oo transportation system which parking facilities are a

Is circulation depends upon existing tran p < of the view that road transport
Major component (Morimoto, 2012). Osoba (201-2 ) b;: proZ‘ZSs and any infringement at
LI be Atinuot A :
OPeration is a circulatory system that mustbe ? Coi hole system and hinder its effectiveness.
. . . . e W ) ¢ . _
a0y point along the line will dCﬁthIY- alffCCt tc;:;r to allow the flow of traffic. Since, parking
erefore, parking facilities are essential In o1 e challenges TOW -
challenoe fined to the city centres, -
ges are no longer conlime

hroughout
the urbap region, =
According to Obot (2007), in Nigen

and maintain trzffic

s are " the
4. like elsewhere, where cars are one of th
oy
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"1,

dominant modes of transportation, urban circulation is one of the MOst obvigys e

and parking seems to be an overlooked element in transportation d{,‘“‘,/g}gjpmfrﬁ 5: :t ‘
studies have shown that improvement in the living standards of people as & rery)s f,
increase contributes almost as much as the growth of cities to contemporary ur,,, 'mx
condition in Nigeria (Tanimowo & Atolagbe, 2006). .

Akhuewu (2010) opines that for a city to function as a SYStem, transportation e, -
efficient and reliable to facilitate, not only intercity movement of people and their a@;, &

but also encourage intra-city movements within the city. These movements are fr .
of origin to the point of destination. On-street parking refers to the parking Space made
available along the curb or shoulder of a street or road that are designed to accommodsse
vehicle,

The use of on-street parking affects the traffic movement in three ways: it reduces 3
streets’ capacity; it reduces safety, and increases service conflict (Richard & David, 2007).
On-street parking causes safety and congestion problems by blocking one or two traffic
lanes, reducing visibility, insecurity and forcin gpedestrians to walk on the road if no proper
footpaths are provided and it also obstructs access for emergency services thereby resulting
in accidents and affecting traffic movement (Rye, 2010). There are two types of on-street
parking: official and non-official parking. The official on-street parking includes bank car
parks, administrative car parks, office car parks, and recreational car parks and mediz car
park while non-official on street parking is referred to as kerbs.

Findings by Olayiwola, Olaseni and Fashina (2014), revealed a haphazard land use
pattern in Ikeja CBD resulting into traffic and transportation bottleneck, vehicular conflict
and avoidable traffic con gestion, longer travel time and low productivity. There is need fora
review of CBD development guide as well as effective traffic management through
enforcement and compliance.

Litman (2017), has also recommended an integrated parking plan which should be
adjusted to reflect the needs of a particular situation. The steps include defining the
geographic scope of analysis such as the site, street, district/neighbourhood and regional

scale. It is imperative to carefully define parking problems and planning to achieve
coordination with a community's overall strategic vision and development of 2
comprehensive evaluation framework. -

According to Nahar, Chakma,Uddin and Das(2018), in a comparative study of
designated parking bay and non-designated place of parking, it was discovered that illega!

on-street parking contributed to the traffic jamin the city centre of Rajshahi and this in turn
further reduced the level of service of the roads.

O poine

2.0' MATERIALS AN DMETHODS
Thls study adopts a simple descrj
in the CBD of llorin. The prim
done to determine the road pa

: . antdaid
puiveresearch design to generate and analyse relevant

. . Jhich was
ary data source mcludes personal observation \‘Jl‘-d"}ﬁJ
. A3

tftern and their characteristics such as length of the
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motonsts who parked their vehicleg oy the street, T
ey of i NETPS B abreer, ",_.
ahout tnp ongin/destination, purpose of iy tr-t Ihis
Lstly, direct observation i e Prirequenc
Lastly anon in the form of traffic vnlu)rgw ur
survey was conducted on th
- T L.C

celected major roadways which inelyde:

» ‘ S Y 1de; Murtal;

Ahmadu Bello way, Sulu Gambari Road Unity ];:fgl;;g:;\n'cd \;Vay, e ki
’ ‘ Jase Ipo Road (Table 1).

aved shoul )
] (1 ¥ T .
er. Questionnaire wag ademi
Was s administered on the
asnecessary to obtain information

duratio e of parki
nand purpose of parking,

Table 1: Characteristics of major roads in Horin CBD

Namo No.of | Length Width (m) -
) ' sl
T N ‘:““ :(;216) :asmageway zemral median | paved shouider
Ibrahim Taiwo Road 4 3.16 10 3 : ?2
Ahmadu Bello Way 4 2.67 12 3 3 18
Sulu Gambari Road 4 1.12 12 15 2 13.5
Unity Road 4 1.01 10 2 2 14
Ajaso Road 4 0.99 14 B 4 22

Source: Author's Field survey, 2021

Sample size and Sampling frame
Formula by fisher et al (1998) was used to determine the sample size of the study. From the

preliminary survey, an average of 4,543 vehicles were parked for the period of the survey.
The sample size was determined using the formula recommended by fisher eral. (1998), as

follows:
n=7Z'P(1-P)
Il
Where:
N = Sample size (where

7 = Normal deviation at thcf
at 95%, Z value at 95%is 1.96

P = Standard deviation with the desired ch 50f
I’ = Confidence interval; will be taken to be 5%

population >10,000)

desired confidence interval. Inthiscase it will be taken

aracteristic of 0.5.

ince the target populationis1ess than 10,000 and formula
in

tofind (nf) is used I

Where: nf = desired sample $12¢ when pop L; ;s more than 10,

N=the desired samplf.' size when po%)ulﬂf104%- arked in the Survey nrea)
N=the estimate of the population size (4,949P

RO TP N I T Ay A A e e T e o -
LT o i U T egi {0
' 7 A o

‘ A 021
NSI]’\’_ Insvemanl ~F Ti‘n-n‘r'ﬂl“)ﬂ}fﬂfﬂ] SCIC‘ﬂ“?z(I)’ 2
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Therefore, a total of 354 respondents constituted the sample size which tran
of the total vehicle parked along the six major roadways and their dj
table 2. Due to the dynamics in the length of vehicular parking in terms of
accidental sampling techniques was adopted to administer the questionnaire,

Source: Author's Field Survey, 2021

slates 10, 7
s 078y,
stribution i, Shorn ,,:

dUra!ifm,

Traffic count was conducted between 7:00 am to 7:00 pm on Monday, Wednesday
Saturday in a week and distribution is shown in table 2. A
- Table 2: Traffic Volume generation, observed, vehicular parking and Sample size
Roadway Average Traffic Observed average 7.8% of total
Volume/12hr vehicle parked sample

Murtala Mohammed Way 36,504 1,217 g5

Ibrahim Taiwo Road 23,347 778 61

Ahmadu Bello Way 10,483 349 27

Sulu Gambari Road 16,512 550 43

Unity Road 26,591 886 69

Ajase Road 22,896 763 59

Total 136,333 4,543 354

The method adopted for data analysis is a simple descriptive statistical method. Also,
Length of Service (LoS) rating which estimates the road's traffic volume-to-road capacity
(v/c) ratio or the average delay experienced by vehicles on the roadway was also adoptedto
further analyse the impact of on-street parking on the major roadways. Basic definitionsare

presented in table 3.

Table 3: Level of Service (LoS) for Roadways

LoS | Traffic Flow Characteristics

Free flow; insignificant delays

moo w@ x>

Stable operation; minimal delays
Stable operation; acceptable delays
Approaching unstable flow; queues develop rapidly but no excessive delays
Unstable operation; significant delays ) :
LF Forced flow; jammed conditions

ARl and v&s

Source: Author's Field Work, 2021

NSUK. }
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0.00- 0.60

“Lost-070 |

0.71-0.80

0.81-090
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formula: . .
Design capacity = (Effective width / 12) x 1400

The road capacity m term§ of vehicle volume and on-street parking was determine through
the volume to capacity ratio.

3.0 RESULTS AND DISCUSSION

Trip Generation and Parking Characteristics

The six roadways that traverse the CBD formed a grid that collect and distributes traffic to
and from the CBD. Respondents whose trip originated from Ga-Akanbi/Pipline/Ga-
Imam and Taiwo/Ipata were found to be 9.8% and 7.7% respectively on Murtala
Mohammed way. The road traversed and halved the city of Ilorin into north and south.
Major human activities are concentrated on this road which includes; banks, post office,
police station, shopping complex, railway station and other notable landmarks. These
activities attract high traffic from virtually all other districts/neighbourhoods and hence,
the need for motorist to park their vehicles. Respondents from Taiwo/Ipata area represents
14.8%, those from Oja-oba/Baboko accounted for 3.3% while motorist from Agric/Sango
area constituted 13.1%. It is worthy of note that Ibrahim Taiwo Road is one the busiest
roadway, because of the large concentration of commercial activities. The entire stretch of
the road from Sulu Emir Road junction to the general hospital round about is a beehive of
commercial activities and this necessitated high traffic and parking demand in the area.
Ahmadu Bello way is one of the roads in Ilorin that was planned and constructeq according
to standard, because of its associated road furniture such as lay bay, clos§d drainage, grass
verge, an ample walkaway and central median among thers. On this road, on-street
Parking is lesser as well as traffic generation, reason being that thex:e are m_;m/elrjoglé
administrative buildings such as the government house, state secretariate, police
headquarters, fire service and some pockets of commercial bﬁd&neg:éspondents were from

- i 57.2%
Furthermore, along Sulu Gambari/Emir Road, de c oombined- The road is also very

Taiwo /] Unity/Irewole o
pata, Fate/Tanke/GRA and Unity Taiwo

“lrategic as it connects Ahmadu Bello way, Murt_ala Muhanzlmed ﬁi;ﬁfgsﬁz on the
%d to the core area of Tlorin. There are administrative ai Coar;ivities include: the high

ad that attracts high traffic and the need for paﬂﬂ?‘g' Thos(ei secretariate annex office. A

Utt, CBN regional office, general post office, St at?br; ri’tf;rves as a major link between
ctour frq ! |a way is the Unity Koac. dents whose trip

Utalg ﬁuﬁ?ﬁfﬁiﬁ LXEZSC an)c; Ibrahim Taiwo Road. The respon
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originated from Unity/Irewolede and Taiwo/Ipata accounts for 39.8%,
the same characteristics with other major road way already mentioned
commercial activities that takes place on the road corridor. Despite its
volume of traffic generated on the road is very high and hence the need
the motorists. Lastly, the Ajase Ipo is at the end section of the Murta]

which is toward the eastern part of the city.

Table 4: Trip Origin of the Respondents

The T0ad exhjpiy,
above in tery, of

short distance, the
for Parking space for
a Mohammeq Road

Town/ District/ Major Roadways ]
Neighbourhood Murtala Mohammed Ibrahim Taiwo Ahmadu Bello  Sulu Gambari Unity  Ajase
way (%) Road (%) Way (%) Road (%) Road (%) Road (%)
Ganmo/ita- alamy/ 9.8 7.7 0 o 0 6.3 17.8
Offa garage
Fate/Tanke/GRA 11.5 10.3 33.3 14.3 8.3 25
Ga-akanbe/ Pipline/ 16.4 12.8 111 741 10.4 15.7
Ga Imam
Agric/ Sango 131 15.4 5.6 17.9 4.2 79
Unity/ Irewolede/ 8.2 7.7 111 14.3 22.9 23.7
Asadam/ Geri Alimi 3.3 2.6 0 10.6 14.5 5.3
Taiwo/Ipata 14.8 23 22.2 28.6 16.7 13.2
Adewole/ Oloje/ 13.1 10.3 11.1 3.6 12.5 10.5
Pakata/ Ita-amodu
Oja oba/ Babako/ 3.3 5.1 5.6 0 4.2 0
Gambari
Outside llorin Metro 6.6 5.1 0 3.6 0 34
100 100 100 100 100 100

Source: Author's Field Work, 2021

CBDs are known as activity centres comprising of commercial, administrative and Oﬂtﬁ
land uses that attract high influx of people from its surrounding. Figure 2, presents <
purpose of trip and reasons while the vehicle owner's parked on the major roadways-

- Respondents who commute to the CBD do so mainly for the purpose of shopping &

work. This accounts for 57.9% and 45.9% respectively on Ajase and Murtala MUhammt;e
way. The same trends occurred on the other four roadways, where 45-9%} (.)f e
respondents parked their vehicle in order to engaged in shopping activities. This 1 )

because there are different types of goods and services that can be acquired along theXo% -

'g‘hese road corridors with its commercial activities necessitated 50.8% of the 1P W
© parked their vehicles on the street because of the proximity to their destinatio?

NSUK-Jo
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Figure 2: Purpose of Trip and Reason for Parking
Sowser: Aushor's Fieid Survey, 2021
es from conveniency, lack or

; : eet rang .
The reasons while motorists parked on the Us:tr o it among others. On Ibrahim

. A - o faciliies and sh _ . Toratir
%ai?;:::gsmfi?::siiﬁnu chose to park rheg vchxgl:; }(:'; t::' hs ctrac::cg:lub{ ,: : ty;
Roac mj‘?‘;itﬂ" ik 5 manocuviig “’h@ Pafkmgt a'i” jlack of off-street parking
Road, 61.4% parked on ‘h‘: street because o.f madff:‘:;a »fohammed way and Ajase
fuciltes, Othey notable practice by the mOIO7% on;: . wait mnsides their
00 was that 24.6% and 21.1% respectively of the 10

¥ehicles,

sers parked and
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s Ahmadu Bello VWay 37% 11.1% 556% 296% 00% 3335 519% 11.1% 0.0% 37%
Ia® H 3 ¥y o ’ ’ . ¥ - i
'Sulu Gambari Road 70% 140% 116% 326% 348% 2395% 27.9% 186% 4.7% 93%
-~ o . = i i i
mlnity Road 11.6% 246% 13.1% 188% 319% 362% 203% 13.1% 11.6% 18.8%
-7 . = AD, ) ) 4 7
nllorin-Ajaso 1po Raad 10.2% 15.3% 13.6% 321% 288% 47.4% 153% 51% 85% 237%

Figure 3: Parking Duration and Frequency
Source: Author's field survey, 2021

Figure 3 presents duration of parking on the major roadways. On street vehicular parking,
above lhour accounts for the highest percentage. On Ibrahim Taiwo Road, 27.8% of
vehicle owners parked for the period of above 1hour while vehicles parked on Murtala
Mohammed Road accounts for 32.6% with the exception of Ahmadu Bello way W.hf-'“’
parking duration of between 31-45mins represents 55 .6%, this was because vehicles
owners who parked for a longer time have access to off-street paik:ing facilities. It should be
noted that parking has been a long-standing problem in many urban centres; this has_ been
due to the inadequate or absence of clearly designated areas for vehicular parking i e
CBDs. A long time on-street parking is predominant in Ilorin CBD as discussed previously
(figure 2). Frequency of parking in the CBD was expected to be high due its busy nature.
Those who park their vehicles on daily basis accounted for the highest percentage. For
ins.tance, on Ibrahim Taiwo Road, 45.9%. of the respondents parked -along the road on
aily basis. Those who parked fwice in a week constituted 51.9% on Ahmadu Bello WaY,
the least were those who visits the CBD occasionally and this was mainly on Ibrabi™

Ta-iwo Road (1.6%). Further finding reveals that respondents who parked their vehicles
daily are the Operators of commer

- . . . -niSCS 28
cial vehicles an their business prem>=> .
and offices located ip the CBD, . tho?.e_ tb‘aEI‘lath:' h e
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OS'is B which imply
parking on road, the 4

flow of traffic. clay is insignificant on the
5: Volume to Capacity rat; .
'(1;?;311; pacity ratio of road with and without on-street parking in Ilorin
Roadway | Carriageway width (m) Capacity Service volume V/C ratio LOS
Murtala Mohammed Way with on-street parking 13 fg:ghr) %m 067 B
without on-street parking 15 . 4200 | 0:53 A
Ibrahim Taiwo Road with on-street parking 6.5 1820 1556 085 D
without on-street parking 10 2800 056 A
Ahmadu Bello Way - with on-street parking 14 3920 699 018 A
without on-street parking 14 3920 0.18 A
Sulu Gambari Road with on-street parking 8§ 2240 1101 0.49 A
without on-street parking 10 2800 0.39 A
Unity Road with on-street parking 8 2240 1772 0.79 C
without on-street parking 10 2800 0.68 B
Ajaso Road with on-street parking 14 4800 1526 0.32 A
without on-street parking 14 4800 032 A

Source: Author's field survey, 2021

Road has a decreased width from 10m of the carriageway
lass D of the LoS and it means that flow of traffic1s

: ive delays as compared with 0.56 v/c
unstable and queues developed rapidly bl.lt i ex;zsmt:a MZhammed way was 3,640 as
without street parking. Volume of service on Mur dino v/c of 0.67 with on-street

- against the service volume of 2,433 P CU/hranda clorresgonullrllg’ Road .the v/cwas 0.79

. . 1 insioni t delays. Un g "

; a . s stable with insignifican : table with

f ‘ §ﬂ:lﬁl:egh1Tc§:§ﬁ Ca?l‘(::l ]on the road as Compared. to 0'(?8 ‘-/C’ 1? oza%;g zfilff; 1:aste of Sulu

- delays that arI:: also minimal. There was 2 similan’y “21 :) §° respectively. Despite on-

Ga - R, d d Ajase road Wlth v/c of 049 a_n . i ificant delays. However,
strer; ang:mu t(;a a::)ads traffic flow rat€ is stable with Insigni

: par ng on ese ]

ice was 699
he volume of service Was
: Bello way where -and this amounts to
- the situati different on Ahmadu 920 PCU/hr and this
3 PCU/hImm' was B e road de 3,
which is far below e, the road has an

sign capacity of ) ol of clearance of space for
i in CBD are
18 v/c. Inaddition tolow tral’™ V? hiahiclcs on the six major roadways in Tlorin €
\/

i . w O
On-street parking. The traffic flo 0d

Street parking on Ibrahim Taiwo Ro:
to 6.5m. The v/c ratio is 0.85 whichisc

. 1), 202 1
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