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ABSTRACT

The estimation of parking demand expected
at a hotel was the focus  of the study. A twelve-hour
parking habit survey was carried out at the
premises of twenry  hotels in Kano metropolis.
Relevant inventories of facilities were also taken at
each hotel. Analysis of results showed that a linear
relationship exists between peak parking demand,
total area covered and the total number of rooms in
the hotel. Regression models indicated peak parking
demand values of  2.54, 6.43 and 4.22 vehicles per
room for hotels located ar the central business
district, ar the periphery of the central business

districts, outside the  central  business  district

respectively. The peak parking demand values of

8.693, 10.693 and 11.593 vehicles per total area of

land covered by hotel were generated by horels

located at the central business district, peviphery of

the central business district. and outside the central

business district respectively. Models developed

Sfram the studv, can be used to determine the

parking requirements of hotels if the total area to be
covered by hotels or total number of rooms are

known.

Introduction:

Hotels | provide recreational,  catering
»
services, halls for seminars and conferences and
accommodation for their patrons, The importance of
providing adequate parking facilities at  hotel
premises can hardly be overemphasized, since
inadequacy of parking at such locations can quite
easily degencrate into vehicles being parked on

adjoining strects and neighbouring properties.

The demand for parking at a given hotel 1s
strongly influenced by its facilities, level of

services, and the location of the hotel, with respect
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to its proximity to the Central Business District

(CBD).

Kano, the focus of this study is the capital of
Kano State of Nigeria, which from ancient time, has
been known for its commercial activities. This
status has equally necessitated the presence of
reasonable number of hotels located within, at the

periphery and at the outskirts of the CBD.

The presence of hotels in Kano has also
increased parking problems associated with most
urban centers, as hotels with inadequate and no
parking facilities will induce their patrons to park
on adjacent street thereby aggravating the problem

associated with on street parking.

It 1s desiruble to ensure that adequate
parking facilities are provided at hotel premises. so
that patrons of such hotels can park conveniently
and without aggravating problems of on-street
parking. This desire has prompted this research.
which is aimed at generating mathematical models
that can be used for estimating parking demand for

hotels.

Literature Review
Pignataro (1973) described parking as a
major urban land use, and that any one who drives a

car needs no introduction to the difficulties of

finding a parking space in areas which are
intensively used for business, commercial and
residential purposes. The parking problem becomes
more pronounced as the size of the city increases,
which gives rise to increase in population and

increase in number/ownership of cars.

The importance of parking, according to
Brierley (1962) can hardly be over-estimated. There
are 8,760 hours in a year, if it assumed that the
average distance covered per year per car is 16,000
km (10,000 miles) and the average speed is 40 km
(25 miles) per hour, the total traveling time will be
400 hours. This leaves 8,360 hours per year when

the car is parked.

Recognizing the importance of parking,
Abbett (1956) recommended the use of on-street
parking, supplemented where feasible by the
development of off-street facilities, to selve parking
problem. Kadiyali (1983) referred to on-street
parking or curb parking facilities as parking
provisions made on the streets with vehicles parking
parallel, at angles of 307, 45, 60" and at right angle

to the curb.

According to  the Dhaka Transpest
Coordination Board (DTCB, 2005) Street capacity
reduction, accidents, fire hazards and increased

travel time are problems associated with on-street
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parking. The use of off-street parking facilities can

cradicate problem,  Brierley  (1902)

O’Flaherty (1988) and Seely (1992) classified such

parking

fucilities as surface car parks or garages. multi-
storey car parks, roof parks, mechanical car parks,

and peripheral car parks.’

In solving parking problems using offsstreet
facilities. there is need for proper projection of the
parking demand expected to be generated at any
given location. This work is aimed at developing
models that can be used to determine peak parking
demand by relating peak parking demands to some

features of the hotels.

Materials and Method

Parking habit survey was carried out at the
premses of caretully selected wwenty (20) tall and
large buildings used as hotels in Kano metropolis.
Hotels with fess than twenty (20) rooms were not
selected for the study since reconnaissance survey
showed that parking generated by such hotels was
insignificant.  Locations spanned by the study
included central business district (CBD), periphery
of the central business district (PCBD) and areas

outside the central business district (QCBBD .

The parking habit survey entarled a twelve
(12) hour ¢ontinuous monitoring with pertodic

scanning spaced at intervals of thirty minutes (30)

\

<
minutes of vehicles that are parked at the hotel
premises, and those that parked at other positions,
but with the hotel serving as their occupants

destination. The count spanned from 8.00 am to

'8.()0 pm cach day for two wecks. Table I,

summarizes the inventory of relevant data taken at

each hotel.

Results and Mathematical Modelling.

Peak parking demand value was taken as the
maximum number of vehicles parked at any hotel
premises within {hc thirty minutes duration, during
the twelve hours parking habit survey for two

weeks.

In the analysis of data, dummy variables X
and X> were used to account for the different
focations of the hotels. In using the dummy
variables a scheme wherein (X, X)) = (1.0) for
CBD hotels, (X, X2) = (0,1) for PCBD hotels and
(X; X3) = (0.,0y for OCBD hotels was adopted. The
use of extra sum of squares principies {(Adebisi,
1981, and Draper and Smith (1981) justified the

inclusion of dummy vanables as it made the models

more statically significant.

Multiple lincar regresstons incorporating the
stepwise method of analysis was used in model
formutation, with the aid of Statistical Package for

Social Sciences (SPSS/PCY) computer programme.
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Madels were developed and subjected to standard
statistical  tests,  to  determine  thewr level  of
stemificance. Table 2, summarizes the models which
were developed. More on the mathematical aspect

of the analvsis can be obtaimed from Milton and

Arnold (1990), Lucey (1991).

Mathematical Modelling and Discussion  of

Results

In the mathematical modelling for peak purking
demand, the total number of rooms and total area
covered by the hotels were used because the two
properties can easily be determined for a new hotel
to be built, and on cxisting ones, using their
building plans. Besides, the two purameter showed
high correlations with the peak parking demand.
Table 2 gives the summury of results obtained.
Model No. | from Table 2 1s;

PPD =402 - 1L.O8X, + 2.22X5+ 0.20TNR ... i 1)
PPD = peuk parking demand: (X,X3) = dummy
vartables  previously explained: TNR = Total

number of rooms.

The model describes  the  relutionship
between the peak parkine demand and the total
number of rooms in the hotels studied and i
indicates that the peak parking demand generated
by hotels per room is approximately  0.20

respective of the location of the hotel. This,

however, 1s in addition to the constant values of

0,24 4.02 and 2.34 vehicles Tor PCBD, OCBD and
CBD hoiels respectively. These values can be
viewed #s the nimimum peak !mi'km]_: demand
vadues that sall be venevated by hotel stafl velcles
and service vehicles, These vatues also depict the
peak  parking demand  values that  would  be
generated even in hypothetical situations when no
patrons are served. B

The model clearly indicates that the peak
parking demand of hotels within the PCBD s
higher than those located within the CBD and
OCBD. while those hotels at the OCBD also
generate higher parking than those wt the CBD. The
trend s normal as those traveling o the CBD are
more bikely to use public transport. Based on the
findings. the results for the PCBD been selected as
the  basis  tor  recommending  parking  supply
standards for hotels in Kano metropolis. The resuits
tor the PCBD s denved from equation (1) by
mcorporating the appropriate values for X,and X»
as in equation 2 £ =

PPD =623 +020TNR .......... (2)

Stimilarly, Mode! Number 2 in Table 2 is :
PPDD=11.50-2 90X, -0.90X,+0.0033TAC. ........ ()
Where
PPD = Peuk Parking Demand; X,,X; = Dummy
Variables

TAC = Total area covered by hotel (m?)
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This  model  describes  the  relationship
between the peak parking demand eencrated at a
hotel and the total arca covered by the hotel. In the
determination of peak parking demand by using
total arca covered by hotels. OCBD  model s
reccommended for use. as 1t gives the highest
parking demand of all the other locations. The
model is as shown 1 equation 4.i.¢.

PPD = 11.59 +0.003TAC ... (4)

In terms  of statistucal validity, both
cquations 2 and 4 are statistically significant. Which
model 15 adopted 15 o matter of convenience but it
would appear that the model in equation 2 is
shghtly more liable and is even likely to be of wider
appheations in other cities besides Kano. Equation
4 s likely 1o be specific for Kano and be
mapphicable to cites where the hotels have Floor
Arca Ratios that are very difterent from Kano's. For
the specific case of Kano. it 1s recommended that

etther mode! can be apphed.

The results obtained appear to confim that
some standard on the number of parking stalls to be
provided at a hotel may actually be 1 existence,
scatter should have been

otherwise, a  wider

observed. Nonetheless, it is clear that a standard
needs to be introduced and enforced. Another study
will examine this aspect in detail and make specitic

recommendations,

CONCLUSION AND RECOMMENDATIONS:
From the result of the study carried out the

following conclusions can be drawn:

(). Peak parking demand can be estimated, if
the total number of rooms in a proposed
hotel 1s known. Peak parking demand per
room of 0.20 in addition to 6.23 vehicles
was recommended for use irrespective of
hotel location.

(2).  Peak parking demand can equally be

determined if the total area covered by a

hotel is known. peak parking demand per

total area covered by hotel in metres of

0.0033 in 11.59

addition 1o vehicles.,

irespective of hotel location was

recommended for use.

(32 In estimaung peak parking demand for old/

new hotels, the highest peak parking
demand value obtained from the use of
models relating peak parking demand to
total area covered and that to total number of
rooms in the hotel was recommended for

used.

On the basis of findings from this study the use of
models specified for the determination of peak

parking demand and number of parking stalls for
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new and old hotels in Kano metropolis have been

recommended,.

The outcome of this research is very vital in the
formulation of standard and parking policies for
hotels in Nigeria. Therefore, similar studies should
be undertaken for other cities in Nigeria and for
other  major  parking  generators, so  that
comprehensive standard specifications and design
charts that can be used for the provision of parking
tacrhties tor different land use can be fashioned out

for the country.
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