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ABSTRACT

Makkah is an ancient centre, with a history extending back
to 1892 BC. Makkah has been and remains uniquely importasnt as the
heart of the Islamic world, being the birthplace of the Prophet
Mohammad and of the origins of Islam. It\is the focal point for
Moslems the world over, and, in addition to the many visitors
throughout the year, the city receives a huge annual influx of
pilgrims during the period of Hajj. These factors place
transportation in Makkah under heavy pressure.

The creation of the Kingdom of Saudi Arabia in 1932, and the
discovery and exploitation of o0il in the 1940s, have brought
changes to the national economy. This has contributed to the
rapid increase in urbanisation in the country, and particularly
in Makkah, which has changed dramatically. The new source of
wealth has had a marked impact on Makkah. The city has grown
rapidly in population and physical area, and therefore
transportation needs. The sharp increase in car ownership and use
have brought many social benefits to Makkah, but has also created
serious transportation problems similar to the problems
experienced by many other cities in the world. The purpose of
this study is to investigate, from the geographer's viewpoint,
the problems of urban transpdrtation in Makkah outside the period
of Hajj.

The thesis is divided into eight main Chapters (excluding

the Introduction and Conclusion). Chapter 1 considers the
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physical and historical geography of Makkah, showing how the city
grew, and the reasons why Phe road system, being the product of
the era before motor vehicles, was largely unsuited to the needs
of the modern age. Chapter 2 continues this theme, showing that
the increase in the number of motor vehicles in Makksh has made
further road improvements essential. Chapter 3 shows the
significant ways in which different modern methods of
transportation affect population mobility.The intention is to
establish wheéher or not private car ownership affects the role
of public tramsport in the city, and to what extent the increase

in the number of private cars has accelerated the decline in the
level of—public transport services. Chapter 4 discusses the role
of public transport in the city. Chapter 5 examines specific
problems resulting from the rapid increase in the number of
private vehicles on the city's roads, namely traffic congestion
and unpleasant environmental conditions (such as noise, air
pollution) and road traffic accidents. Chapters 6, 7 and 8 show
different aspects of the effects of the rapid increase in the
number of private vehicles and the expansion of the city. These
aspects include access to major institutions and bﬁildings, and
the effects of land use, topography and weather on the behaviour
of people using car parking facilities. These Chapters, through
examination of evidence from intensive study of key locations in
the city, discuss the adequacy of car parking facilities in

Makkah.
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GLOSSARY

Qibla: Direction to which Muslims turn in prayer (towards
the Kaaba)

Kaaba: The holy house of Allah.

Hajj: Pilgrimage to Makkah.,

Zu'lhijjah: the last month of the Islamic calendar, and in
which the Hajj ceremonies are held.

Haji: Pilgrim.

Moharam: The first month of the Islamic calendar.

Ramadan: The month for fasting.

Shawal: The tenth month of the Islamic calendar. The first
day of Shawal is known as Id-al-Fitre, that is, the Feast of
the Breaking of the Ramadan Fast.

Jummah Prayer: Friday Prayer.

Weekend: Thursday and Friday.

Weekdays: Saturday through to Wednesday.

Kaliph: The Successor of the Prophet Mohammad.

S.R.: Saudi Riyal, the unit of currency in Saudi Arabia.
Suq: Market.

Bab: Gate.
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0.1 Introduction

The city of Makkah is an ancient centre with a history
extending back to 18928C (l). Makkah has been and remains
uniquely important for several reasons. First, the city is the
heart of the Islamic world, containing the Holy Mosque (Al-Haram)
and the Kaaba (the holy house of Allah) at its centre which every
Muslim must face during prayers five times a day. Secondly, it
is the birth place of the Prophet Mohammed and the origins of the
religion of Islam are to be found here. Thirdly, because the city
is the focal point for Muslims all over the world, the city
receives a huge annual influx of pilgrims at the time of the
Hajj, and many other visitors throughout the year. These factors
put the city under heavy pressure from the point of view of
transportation. Similar situations occur in Al-Madina, the
second-greatest city of Islam, where there is the Prophet
Mohammed's tomb and the famous Mosque (2),

Until about the end of the nineteenth century, Makkah
maintained its traditional, magnificent character. However,
since the creation of the Kingdom of Saudi Arabia in 1932, the
city has changed dramatically. Changes have been particularly
rapid in Saudi Arabia since the discovery and exploitation of oil
in the 1940s. The changes.which oil brought to the national
economy have contributed to the rapid increase in urbanisation.
The city of Makkah has thus felt the impact, particularly in

terms of urban growth, of changes experienced by a new nation-
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state, as well as those due to new wealth created by oil. The new
source of wealth, and its marked impact on the city of Makkah,
has resulted in rapid growth in transportation associated with a
rising population and increasing car ownership and use. The
increase in the number of vehicles has brought many social
benefits to Makkah, but has also created serious transportation
problems similar to those of many other cities in the world. The
basic purpose of this study is to investigate these urban

transportation patterns and problems during the non-Hajj period.

0.1.1 Previous Studies

There is an immense quantity of literature about the long
history of Makkah extending from the time of the Prophet Abraham
to the present day. The oldest historical books include some
information about developments of the city road network and the
frequency of flood hazards, but in general there is relatively
little data on transport and communication. Some useful
historical detail was found in Arabic classics, notably Akhbar
Makkah by Al-Azraki (250 AH, 829 AD), Shifa'a Al-Garam Bi-Akhbar

Al-Balad Al-Haram by Al-Fasi (775 AH, 1354 AD). More recent

historical sources aof value were The History of Makkah by Al=-

Sibai (1380 AH, 1959 AD), Al-Tarikh Al-Quaim Li-Makkah Wa-Bait

Allah Al-Kareem by Taher Al-Kurdy (1385 AH, 1965 AD), Miraat Al-

Haramiin by Ibrahim Riffat Basha (1318 AH, 1901 AD), and Al-

Batanoni's book Al-Rihala Al-Hejaziah (1327 AH, 1906 AD).

Moreover, the city also received attention from Western
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travellers, especially J.L. Burckhardt who described the city of
Makkah and the pilgrimage during his visit in 1230 AH (1814 AD).
A comprehensive bibliography of historical and other works
consulted in the preparation of this study is included in this
thesis. The language of works not in English has been stated,
but the titles of some references have not been translated for
fear of introducing ambiguities.

In recent years, much research and study has been focussed
on pilgrims and pilgrim accommodation in Makkah because of the
problem associated with the Hajj. One of the leading researchers
orr this topic was Dr. Khazy Makky (1976). There has also been a
major focus on.the urban planning aspects and\social and economic
issues; Dr. Khalid Al-Ankery (1979) and Dr. Hasan Ilam in 1979
dealt with such topics. In addition, M.R. Mirza studied the
impact of selected physical factors on settlement development in
Makkah (1979) and Dr. Al-Sanii studied the health services in
Makkah (1982). Other research has concentrated on the problems
which pilgrims face and the services and facilities they’need.

Such a study is Pilgrim Food Survey (1400 AH, 1980 AD) conducted

by the Hajj Research Centre. The Hajj Research Centre extended

its study on Pilgrims Using Services of Matawaf (1400AH, 1980AD).

A comprehensive study for Mina area was also conducted by the
Centre (1400AH, 1980AD). In addition, housing is a particularly
important theme, as shown by the work of Majdi M. Hariri (1986)
who stuaied the influence of Hajj on housing in central Makkah.

The author is much indebted to these works but it should be noted
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that little academic research has bsen focussed upon the non-Hajj
period.

Official publications were a source of much vital data and
background information. The Ministry of Interior, Municipal
Affairs, Regional and Town Planning Department, set out overall
objectives for city development in Saudi Arabia in the first
(five year) Development Plan (1390AH, 1975AD). These objectives
were:

(a) to promote fegional development in the Kingdom;
(b) to provide reliable essential services (water, energy,
communications);'
(c) to ensure an equitable distribution of social services, and
(d) to maximise the return on investment in development
projects.
In order to achieve these objectives, at the beginning of the
1970s the British firm Robert Matthew, Johnson-Marshall and
Partners was invited to make a comprehensive study of the Western
Region and to prepare the first Master Plan concerning the cities
of Makkah, Medina, Jeddah, Taif, Yanbu and Tabuk. In preparing
the first Master Plans they followed the national objectives as
set out above. Robert Matthew, Johnson-Marshall alsoc sought to
meet thirteen key objectives.in the proposals to develop cities
in the Western Region. Two of these objectives were: (i) to
provide an adequate road network in the city of Makkah as well as

its region, and (ii) to encourage the development of appropriate
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public transport systems in order to assist in achieving a
balanced choice between private and public transport (3L In
order to construct a public transport system, Robert Matthew,
Johnson-Marshall recommended that detailed specialist studies
would be required to investigate the most appropriate system.
Therefore, the Saudi Ministry of Transportation commissioned
further public transport studies to help achieve a balanced
choice between public and private transport. In 1976 the
Ministry of Transportation agreed with Jamieson Mackay and
Partners (Consulting Civil and Transportation Engineers) to carry
out the urban public transport studies for the city of Jeddah and
the Holy cities of Makkah and Medina in three phases:-

(i) Phase 1 Planning and feasibility studies

(ii) Phase II Final designs of construction of terminals
and depots

(iii) Phase III Supervision of construction of terminals and
depots

The consultants recommended that public transport services
should be ‘designed to achieve three objectives, which are:-
(1) Maximum convenience for passengers by having services
routed close to their origins and destinations:

(i) Operational efficiency by matching the capacity of the
system to the levels of passenger demand throughout
each sector of the city and

(1ii) Low fares policy in order to encourage the use of

public transport (4),
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Although the consultants were commissioned over a decade sgo
there is no trace of any official evolution of the objectives of
Jamieson-Mackay and Partners, such as the suitability of public
transport services, the location of terminals for passenger
movement, the efficiency of the existing public transport system,
or the level of fares. In addition no study was found to
indicate what has been achieved from proposals made by Robert
Matthew, Johnson and Marshall to create an adequate road network
to relieve congestion and meet transport demand. Such a study
should evaluate the suitability of the city road network as the
city has grown and car ownership rapidly increased, aséociated
wi'gh high income level.

Most existing studies of transportation in Makkah have
concentrated on the Hajj period when the city experiences a huge
annual influx of pilgrims (about 2.5 million) which generates
extremely heavy use of the city road network creating delay and
congestion. The regional and urban transport problems during the
period of Hajj are particularly severe as a result of a number of
factors: ‘

(1) Pilgrims arriving by air and sea at the city of Jeddah as
well as the sea port of Yanbu city on the Red Sea must be
provided with adequate transportation to the Holy cities of
Makkah and Al-Medina;

(2) Once they arrive in Makkah, adequate accommodation must be

ready for them;
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(3) The main purpose of pilgrims during the Hajj is to fulfill
the religious ceremonies of going to Al-Haram and the other
Holy Sites of Makkah (Arafat, Muzdalifah, Mina). Thus,
there must be adequate transportation between their
accommodation and the Holy Sites of Makkah on specific days
and at specific times;

(4) Most pilgrims come to Al-Haram either by using public
transport or on foot. This creates conflict between
vehicles and pedestrians which causes delay and congestion
when approaching the Al-Haram area;

(5) Large numbers of buses are used to transport pilgrims
between the city and the Holy Sites. .These buses create
congestion by parking on streets to pick up pilgrims which
reduces the road capacity to a very critical ievel.

Because of these five specific difficulties during the Hajj
there has been great emphasis on improving traffic flow during
that time by adopting high technological engineering solutions
such as creating flyovers, tunnels under roads and introducing
one-way systems and the 1like. In addition to these solutions,
small cars are restricted from entering the city and being used
on city streets during the Hajj. Kerbside parking is restricted
in certain areas such as Al-Haram and districts that largely
accommodate pilgrims. This is to make pilgrims' transport much
easier and faster than in the past in order to enable pilgrims to
fulfill the pilgrimage religious ceremony comfortably and safely.

In contrast, transportation problems outside the period of Hajj
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have been neglected. For much of the year the city is as any
other city: the normal transport problems of every city in the
Kingdom and every large Middle Eastern city occur in Makkah. For
instance, in the case of Cairo:

The dramatic increase in the number of private cars in Cairo
(about 40% increase between 1976 and 1978) significantily.
contributes to the problems of congestion, safety and
pollution (both air and noise) in Cairo.

Also:

Like most cities of its size, Cairo faces important
questions concerning the future role of parking facilities
and policies(s).

In South~East Asia:

Singapore has created major problems in accommodating the
motor vehicle. Increase in car ownership is often
associated with increase in wealth even if only for the
prestige it brings. Unfortunately the density of population
and the road network in Singapore are not suited to dense
traffic, and measures have had to be introduced to limit the
number of-cars in the city (6)*

In Baghdad:

The high population number and the continuous population
growth lead the city to face difficulties. One of these
difficulties is the transportation problems brought about by
the high income level and the high car ownership (706,000 in
1985) and its heavy use. The heavy use of motor vehicles in
the city brings problems such as congestion which leads to
much delay and increase in road traffic accidents. In
addition to that on-street parking, the shortage of parking
facilities both with the high traffic volume entering the
city centre aggravate the city transport problems (7)°
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0.2 Aim of the Research

The aim of the research is to investigate urban transport
problems from a geographical point of view, in thg city of Makkah
outside the period of Hajj. The study of transport problems, as
in any other big city, is concerned with.traffic flow, car
parking, road traffic accidents, access to key institutions and
buildings and the environmental problems associated with heavy
traffic, such as air pollution, noise and damage to buildings.
These problems have become a major headache for the city of
Makkah in spite of its modern road network with wide roads,
highly sophisticated tunnels, bridges and ring roads. Many of
the most acute transport problems are evident at the local level
in the city, and occur regardless of the time of year:

This research attempts to find answers to the following
questions:

1 How far do natural topographical features, inhibit the
development of the city road transport network?

2 Does the land-use pattern, much of it inherited from the
past, also affect the development of the city transport
network?

3 How far is the city road network able to cope with the
advent of new methods of transportation?

4 What are the chief reasons for trip generation in modern
Makkah?

5 Are the public bus services adequate outside the period of

Hajj?
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6 Are car parking facilities adequate at the major activity
centres (e.g. Haram area, hospitals, schools, university,
government offices, shopping areas and industries)?.

7 What are the environmental effects of the motor vehicles and
are they spatially concentrated?

In answering the first, second and third questions, a
geographical and historical descriptive approach was adopted. To
answer the fourth question statistical data and direct
observation were required to understand the purpose of each
individual trip and how the trip was accomplished. To answer the
fifth, sixth and seventh questions, further statistical data and
direct field observation were needed to obtain a cleaé‘picture of
the effect of car ownership either positively or negatively on
public transport facilities and services and the degree of demand

on parking facilities.

0.3 The Significance of the Study

The study is imp;rtant because the major transportation
problems in the city of Makkah outside the period of Hajj have
been comparatively neglected. The problems are deeply complex at
the present time and will probably increase to critical levels in
the future as population and car ownership increase. There is
every sign that the number of trips will increase while transport
methods and systems which have created the present problem are
likely to persist. The negative consequences that the city faces

such as delay, road accidents, noise, air pollution and high
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demand on parking facilities will be exacerbated if solutions are

not implemented. These transport problems outside the period of

HajJj
city.
1

can be attributed to a group of factors as in any normal
They are worth a brief summary as follows:-

Even outside the period of Hajj the religious function of
the city draws large numbers of visitors every day and
night. This keeps the city road network busy at most times
with visitors' vehicles. During the Hajj fhe entry of small
private vehicles is restricted, but at other times visitors
may enter the city by car.

Besides its religious function, Makkah functions as a normal
city with significant functions, nationally and regionally
as the administrative centre for Makkah regidn. Meanwhile,
thé city significantly functions as the educational, health,
social, economic and commercial centre not only for its
permanent population, but also for its region and for the
visitors who come to the city throughout the year. It
should be noted that Makkah (with a population of over
600,000) is the third most populous city of Saudi Arabia
after Riyadah (1,000,000) and Jeddah (900,C00).

Because of its religious significance, Makkah is connected
with other cities in the Kingdom by modern highways, thus
making it a signifioantlregional transportational node. The
high daily traffic flow which passes through the city (e.g.

to Al-Medina north of Makkah) aggravates transport problems.
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The city has grown rapidly over the last two decades. This
is due to the unlimited financial contributions made
available by the Saudi government to Saudi citizens through
the Real Estate Development Bank (REDB). This bank
effectively gives Saudi citizens in the city loans free of
tax and interest with which to build their own homes. From

1975, when the bank started, to 1984, the bank gave 12,414

loans, and one loan represents one house’(ex The city is

now a large and sophisticated metropolis. Predictably,

Makkah today has several features common to hany large

‘western urban centres, five of which are worth mentioning:

a a great number of secondary and minor roads, the
functions of which are defined by a complex land-use
pattern and very complex relief aspects, a situation
similar to the city of Constantine in Algeria (95;

b modern engineering solutions.to traffic problems, e.g.
a number of tunnels and ring-roads which facilitate
access to the city centre;

c a number of fringe residential districts far from the
city centre which are rather difficult to provide with
adequate pubiic transport services. Many of these
districts lack services and amenities of their own,
thus generating trips towards various centres within
the city;

d a high percentage of the population of Makkah enjoys a

large income, and therefore private car ownership is
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widespread. The high level of car ownership can be
considered one of the chief factors causing congested
roads in the city. In a similar way, in Kuwait, the
rapid increase of motor vehicle ownership is considered
the major cause of transport problems (10);

e because of the location of Makkah's built-up area: in
the main valley, bounded by mountains, pedestrian
activity is not easy. This increases the distances
travelled. Even roads accessible to pedesfrians make
extensive detours round the narrow winding streets.

Similar occurrences can be found in Constantine in

Algeria (11),

0.3.1 Conceptual Framework of the Study

The framework for the research in this thesis is outlined in
Figure 0.1. This framework attempts to portray a theoretical
approach to the study of Makkah's transportation problems outside
the period of Hajj by developing the discussion of factors
contributing to the creation of transport problems. The factors
shown in the framework are concerned with the city's function,
and includes the historical and physical geography of the city,
taking into account the city population and the physical
expansion of the city in connection with oil revenues, high
income, increased car ownership and increased car use. The
framework also examines solutions aimed at relieving the

problems. It is the writer's belief that this information is
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essential before discussion concerned with solving Makkah's
transportation problems can be addressed. Extensive fieldwork was
undertaken in Makkah to obtain data on these problems in 1984,
1985, 1986 and 1987. This data forms the basis of the research
recommendations (Chapters 3, 4, 5, 6, 7 and 8), the latter also
taking into account the responses and solutions of the city
authorities. What has already been achieved, and what should be
done in future is examined in the light of international
experience in the field of urban transportation problems.

The author identified this piece of research, but clearly
one researcher could not write ; complete study of all the
transport problems to be found in & large city such a Makkah.
Therefore, in this research, it was decided to concentrate on
particular aspects amenable to one man researching alone for
three years. Aspects were sought which lend themselves to
geographical treatment. The study is to do with the use of space,
the availability of space for parking, access for people to key
institutions, the relationship of the city centre with traffic
flow, the relationship of important centres in the city with the
transport network, causes and purposes of making journeys in the
city, and the impact of motor vehicle use both on the environment
of the city and on the people in connection with their spatial

distribution.
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0.4 Research Methods

Following some weeks of preliminary consultation in the
Department of Geography, University of Durham, in January 1984, a
research strategy was devised to ensure completion within four
years. Because the author was seriously ill between August 1984
and January 1985, the timetable has been delayed. The research
also proved to be extremely difficult.

Data collection was based on library segrches, interviews
with relevant officials, and sbove all personal fieldwork.

Library searches were conducted widely to discover
historical sources on the evolution of Makkah and its transport
system (Chaptérs 1 and 2). Most. helpful were the Department of
Geography library, Umm Al-Qura University, Makkah; the Department
of Geography library,‘Department of Oriental Studies library, the
Documentation Unit at the Centre for Middle East and Islamic
Studies and the main University library, all at the University of
Durham.

A computer search was made in the King Abdulaziz City for
Science and Technology in Riyadh, to collect as much relevant
material on the study area as possible.

Interviews were held with many relevant officials and
experts in Makkah and Riyadh, notably:

- Hajj Research Centre, Jeddah and Makkah;

- the City Municipality and the Traffic Police Department,
Makkah;
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Public Transport headquarters in Riyadh, and their office in
Makkah

Ministry of Interior, the Public Security General Department
(PSGD) of Traffic, Riyadh;

Ministry of Transport, Department of Transport Branch,
Jeddah;

Deputy at the Ministry of Town Planning, Riyadh;

Ministry of Planning, Riyadh and Jeddah offices;

Ministry of Defence and Aviation General Directorate of
Meteorology, Makkah Station;

Ministry of Information, Jeddah and Makkah offices;

Watson, Saudi Arabia Consulting Civil Engineers, Consultants
to the Ministry of Municipal and Rurél Affairs, at their

office for storm-water system and drainage, Makkah.

Interviews were also held with numerous city dwellers and vehicle

drivers in Makkah.

Because of the obvious limitations of available data,

however, extensive fieldwork was necessary. In addition to the

collection of further documentation, the fieldwork involved the

design of several questionnaires (copies of which appear in

Appendices A, B, C, D, F and G) were distributed in samples

throughout the population of Makkah. These questionnaires were

concerned with the following:

car ownership and origin/destination survey (see Chapter 3);
the public transportation survey and data review (see

Chapter 4);
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- parking studies (Al-Haram area - hospitals, shopping areas
government offices, and the residential areas) (see Chapters
6, 7 and 8).

The research also involved intensive fieldwork counting
parked cars on city streets (see Chapters 7 and 8), measuring air
and noise pollution levels, and reviewing road accident data (see
Chapter 5).

From June 1984 to the end of August 1984 survey interviews
were conducted with authorities
- in the city Municipality;

- in the Public Transport Office;

- with some of the city dwellers.

The purpose of these interviews was to understand the

transportation problems of the city. The contributions of people

interviewed appears at appropriate places in the text. |

Methods of distributing questionnaires in 1985 were
standardised so as to achieve uniformity between the different
types of survey. The following methods were used:

1 The writer personally conducted the fieldwork between 20
February 1985 and 20 July 1985.

2 Interviews for longer surveys were mainly conducted by
students from the Department of Geography, Umm Al-Qura
University, who were resident in Makkah. Their knowledge and
first-hand experience of the city districts and local

behaviour was invaluable.
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Survey field sheets were printed in both Arabic and English
to facilitate responses'from non-Arabic speéking peoble.
Identity cards, bearing the photograph of the researcher,
were held.

Permission was received from Makksh Province Office (Emarrat
Makkah office) to conduct the research and encourage
residents to help in answering questionnaires.

In May and June 1986, the writer conducted fieldwork to

measure traffic noise levels in the city by using an XER-430-V

Sound Level Indicator machine, obtained from the Department of

Geography, University of Durham.

In May and June 1987, the writer conducted another period of

fieldwork, comprising two elements:

a

b

questionnaire distribution, for which see Appendix G;

the measurement of atmospheric levels of carbon monoxide
from automobiie exhausts, using a manually operated Co 2000
Carbon Monoxide indicator, obtained féom the Safety
Department,kUniversity of Durhah.

Data collected in the field were programmed for computer

analysis to give a clearer picture of transport problems in the

city. Computer Centre facilities at Umm Al-Quram University and

at the University of Durham were used. SPSS and SPSSX programs

were used to run statistical analyses, and GIMMS program was used

to produce graphics.

The results of each survey are to be found in Chapters 3, 4,

5, 6, 7 and 8.'Although much of the statistical information used
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in this study, collected from governmeﬁt institutions, does not

extend beyond 1985, in some cases, where available, more up-to-

date information has been included.

Colour photographs, although costly, were taken extensively
in order to support statements which might otherwise seem
exaggerated or even fictitious.

Both qualitative and quantitative methods were used to
analyse statistically trensport problems in the city. Two
techniques proved useful:

a normal frequency distribution (numerical and linear);

b the Pearson Correlati;n Coefficient, required to examine thé
relationship between\two variables (dependent and
independent). |

These two techniques are used in Chapter 3 through to Chapter 8.
Theoretical and mathematical models were not much used for

several reasons., First, a full application of international

models of trip generation, trip attraction and production, as in
land-use transportation surveys, would have required heavy
expenditure over a long period, and was clearly beyond the means

of the researcher. The present work does, however, present a

general picture of traffic movement from 44 samples in each of

the 27 zones with a population greater than 20,000, éollected
personally in 1985, 1986 and 1987 during the limited time of

summer vacation visits.

Second, the study is primarily concerned with transport
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problems at destination, and demands of people on the
transportation system and the facilities they require, rather
than with the dynamics of trip generation as such. In practical
terms, data such as the number of dwelling units and households
in each zone of the study area, the number of persons or
employees, and income levels, are unobtainsble in an interview
situation and unavailable from official sources. To use
mathematical models effectively, these data would need to be
available. Arguably, the transport problems of the city are clear
enough without the use of a model. Indeed, present models could
well be inappropriate. For instance, had the gravity model (which
is widely used) been adopted, it is unlikely that this model
could take into.account activity generated by the religious life
and purpose of the city, nor 'its cultural importance in Saudi
Arabia. The religious function of the city affects movement
throughout the day, the flow towards Al-Haram occurring five
times each day with some variation in volume, the nature of which
is not known. Neither would a conventional model easily take into
account traffic flow being greater at night in Ramadan (the month
of fasting) and during the Hajj. To be useful, the gravity model
would need modification.

The author, in exploring the literature on parking, has
found that parking problems are treated empirically rather than
theoretically.

Traditionally parking is considered by the analyst as more
in the realm of statistics than dynamics. (]7)
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But

On no account must the parking problem be considered in
isolation from traffic problems as a whole. (13)

As a basis for tHe work of improving the parking situation
in the city, as much statistical data and direct observation as
possible must be aésembled. The more figures that are available,
the more surely can future developments be gauged. Because of the
break in the series of figures such as, for instance, the number
of households and dwelling units, and car ownership level in
every district, the author offers his own mathematical formulae
(equations) for calculating‘(however appfoximately) present
car parking needs, as well as likely future needs. This has been
done by estimating ownership and population growth in relation to
parking facilities. These equations are presented at appropriate
places in this text. The calculation of the present need for

parking space is extended to cover the enti;e city.

0.5 Structure of Thesis

This thesis is divided into eight chapters, excluding the
Introduction and Conclusion. Chapter 1 discusses the physical and
historical geography of Makkah and shows how the city grew and
how the road system is largely unsuitable for the modern age,
being the product of the era before motor vehicles. Chapter 2
continues this theme by showing how road improvements have been
made in conjunction with the increase in the number of motor
vehicles in Makkah. Chapter 3 then shows how different modern

transportation methods play a significant role in population
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mobility for different purposes. The aim here was to establish
whether private car ownership affects the role of public
transport in the city. The rapid increase in the nuﬁber of
private cars has accelerated the decline in the level of pubiic
transport services. Specific transport probléms, namely
congestion, unpleasant environmental conditions (noise, air
pollution) and road accidents which are the result of the rapid
increase in the number of private motor vehicles, are discussed
in Chapter 5. Chapter 6, 7 and 8 together show different aspects
of the effects of the rabid increase in the number of private
vehicles, such as access to different institutions and buildings,
and the effect of land-QFe, topography and weather on the
behaviour of people in using car pafking facilities. These
chapters also ask whether the available parking facilities cope
with demand for parking space. Various key locations in the city
are investigated around Al-Haram, at hospitals, shopping centres,
residential areas, and educational institutions. The purpose of
focussing on car parking is to discover whether car parking is
the major transport problem in Makkah as it is in other cities in
the Saudi Kingdom. For instance, in the city of Jeddah (the gate
of Makkah) in 1977 most car parks in the city centre were filled
beyond their practical capacity:(over 7,000 vehicles were parked
in 4,000 spaces). Underprovision in Jeddah was evident by car
parking on the access and circulatory routes "jamming" the car

parks. In spite of achieving some progress in expanding surface
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car parks and incorporating car parking decks within new
developments at some commercial centres in Jeddah, there is still
a large shortfall in the planned parking provision (14X In
addition to that in Al-Madina, the car parking problem,
specifically around the first circular route, reaches saturation
point because of the shortage of car parking spaces (15),
Comparing the problem of car parking in the city centre of Jeddah
and the city centre of Makkah where Al-Haram and the commercial
area adjacent to it with a multi-story car park with a capacity
of 600 cars and the other car park far from the city centre (900
metres) with a capacity of 450 cars and considering the Al-Haram
area when over 20,000 (16) motor vehicles were entering and
terminating‘at Al-Haram area before Friday prayer on the 25th of
Ramadan (23 May 1987), what would the traffic situation be in the
absence of sufficient car parking facilities if streets were used
entensively instead? So, car parking problems in the city require
much attention from researchers. If this problem remains out of
control it could paralyse the city and cause considerable damage
to the city environment. This is because

<o« the most interactive physical element of the land-use
.and transport system is the parking facility.

and

" It is important to stress that parking facilities affect the
dynamics of land-use and transport performance to a similar
extent as a highway bottleneck. The feedback effects not
only produce rapid re-adjustments in the total system, but
parking represents an extremely powerful planning control.
For example, a decision to restrict general parking in a
(CBD) can change the model split substantially (17)°
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Without control, parking on the street can lead to dangerous
traffic conditions and to the loss of road space needed for
moving traffic. Uncontrolled street parking impedes loading
and unloading and encourages double parking, leading to
serious traffic congestion. Cars are often parked too close
together making it difficult for vehicles to enter or leave
the parking spaces; not only difficult but also dangerous
for moving traffic and pedestrians (18)*

Thus, studying car parking problems in Makkah is of great

importance, and urgent action from the city authorities will be
seen to be vital. Indeed, parking is now, in many towns,

the key to proper traffic control and transport policy
implementation (19)°

Chapters 6, 7 and 8 also discuss the suitability of the location
of certain important centres in the city and whether their
distribution affects the access of people. Thus:

Many scholars have argued that the care with which people

can reach employment locations, retail and services outlets,

and recreational opportunities, should be considered in any

assessment of the health of a city (20)*

Through the eight chapters of this thesis, and its
Conclusion, a number of specific recommendations are made. These
are summarised in Section 9.4 of the Conclusion. If implemented,
some of these ideas, it is hoped, would contribute to the

solutions of the transport problems which currently prevail in

Makkah at present and which seem likely to grow in future.

0.6 Problems Encountered

It has to be admitted that several problems were encountered
which made this research difficult to complete. Not only is
statist{cal data sparse, but sometimes it does not exist at all.

The lack of access to studies and official reports about the city
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presumably because of their confidentiality was a major

frustration. Moreover, the author's limited financial budget

obviously affected the conduct of fieldwork, while his own

efforts were inevitably limited by his personal energy budget,

which no enthusiasm could extend. In addition, we faced some

problems while conducting fieldwork interviews in 1985, 1986 and

1987. Those problems are:

1

The number of dwelling units is not known. That they are not
numbered creates sampling difficulties.

In the socio-economic survey, because of the head of the
household being at work in the morning we were forced to
carry out.the survey in the evening for just a few hours
between 17.00 and 20.00 hours, which extended. the time
necessary to distribute 1200 survey samples and so put us
behind schedule (see Chapter 3).

Detailed requests about journeys made by household members
were difficult to obtain especially where asking about
female journeys for socio-cultural reasons. This limited
the analyses to male journeys, which clearly fails to
illustrate populstion mobility as a whole.

There was little value in replies from people who did not
take the questionnaires seriously or answer realistically.
Furthermore, the small size of the team of helpers made it
difficult to speed distributing questionnaire samples.

Because the team which helped to distribute the
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questionnaire samples were students from the Department of
Geography, Umm Al-Quara University in Makka, who had
lectures to attend, progress was very slow, which put us
under pressure to extend the plan of work from three to six
months.

Refusal of people interviewed in the socio-economic survey
to give figures about their income level prevented further
analyses in connection with car ownership.

It had been hoped to include an investigation about the
journey to school: how it is made, the suitability of school
distribution according to student hours, and losations. Such
investigations were, however, impossible because, at the
time when the socio-economic survey was conducted, apart
from students at the University who had summer courses,
students were on national summer holiday.

Several people spoke neither Arabic nof English, causing
communication difficulties.

There were some complaints from interviewees about the
length of the questionnaires and the type of questions
asked,rsuch as 'how many members are there in your family?',
'how many cars have you?' and 'why are you here and going
there?'.

The hot weather conditions (see Chapter 1) discouraged
people from co-gperating with Qs especially in those
questionnaires required to be conducted on city streets, in

bus stations and in shopping areas. Moreover, the hot, sunny
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weather also discouraged us from conducting any work in the

open air between 11.00 and 16.00 hours, except in very

limited situations such as counting vehicles parked at
shopping areas continuously from 09.00 to 20.00 hours.

The general nature of statistical data concerning road

traffic accidents in the city resulted in some rather general
conclusions, whereas it had been hoped to make an in-depth
analysis. This was to establish how far road accidents
correlated with each hour of the day, weekdays and weekends;
weather conditions (sunny, cloudy, hot, rainy, dusty), their
spatial distribution, and the suitability of road layout,
adequacy of road signs, etc (see Chapter 5S).
. Data aboﬁt the number of people making Ummra (Little
Pilgrimage) outside the perioa of Hajj, and how their number
varies from season to season, weekdays and weekends, and their
origin (inside or outside Saudi Arabia), does not exist. Such
data would be very helpful in establishing their demand for
transportation and parking facilities, their ease of access to
the Al-Haram area, and the sort of transportation problems they
face. This subject requires further research.

It had been hoped to measure levels of noise and air
pollution in a range of areas covering the major roads of the
city road network. Also, it had been hoped to extend this
monitoring over a substantial period of time in order to

establish a clear picture of seasonal variations in levels of
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noise and air pollution. However, a number of factors prevented
the realisation of our hopes. The time limit for research was
‘only four'years, and measurements could be made only during the
summer holidays. The limited range of instrumentation available
prevented the simultaneous measurement of temperature, humidity
and wind direction. (Such instrumentation would have been
necessary to establish their relationship with levels of noise
and air pollution, and their relationship with traffic volume on
the city road network.) The limited function of the
instrumentation available to us for measuring air pollution (only
carbon monoxide) made establishing levels of other car exhaust
pollutants difficult, and, therefore, comparison with research
eleseﬁhere. The instruments we had were not entirely automatic,
and this created 'such difficulties as to leave little choice but
to 1limit the time spent on measurements.

Given the time constraints, it was difficult to cover every
transportation problem, and impossible to investigate some of
them in any depth (e.g. parking demand at government offices,
access to office locations by employees and the public, the
demand for parking space at mosques).

The lack of detailed maps, such as géological maps,
structural maps and climatological maps, also made it difficult

to support some of the ideas discussed in this study.
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CHAPTER 1

ASPECTS OF THE PHYSICAL AND HISTORICAL GEOGRAPHY OF MAKKAH
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1.1 Location

Along the western coast of Arabia, from the Gulf of Akaba in the
north to the Strait of Bab el Mandeb in the south, lies a narrow,
sandy plain, varying in width between 50 miles and less than two.
This plain is known as Tihama. Bordering Tihama to the east is a
range of rocky mountains.

Situated to the east side of the Red Sea, roughly half way
between the Gulf of Akaba and the Strait of Bab el Mandeb, 1lies
the port of Jeddah. Some 20 miles to the east of Jeddah, the
lower spurs of the Al-Sarrat mountain range rise over the coastal
plain. A further 20 miles inland, among winding chains of barren
mountains, lies Makkah, its people cut off from free intercourse
with the rest of the region by the sterile nature of its

environment <1X

1.1.1 Site and Situation

Mékkah is located in the western region of Saudi Arabia,
often called Al-Hejaz region (2), 21925' north of the Equator
and 39944'30" east of Greenwich. Its elevation above sea level is
280 metres (3), The city is situated in the heart of a valley,
expanding naturally from the Al-Sarrat mountains which form a
natural barrier, separating Najad (to the east) from Tihama (in
the west) (4),  Makkah is shaped like a crescent which lies in a
deep, narrow valley. The valley runs from north to south with a

slight easterly trend. The valley of Makkah has three outlets:
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a To the north is the ravine, £1 Muabda, bearing to the east,
leading to Arafat, Al-Taif and Najad.

b To the south is Al-Missfalah, leading to Wadi el Tarafyn and
the Yemen road.

c To the south-west is Harat el Bab, leading to Jeddah and the
Al-Madina road (5),

The city plays a significant role in connecting neighbouring

cities. For example, Al-Taif, about 92 km to the east; Al-

Madina, about 450 km to the north; and Jeddah, about 73 km to the

west., This last city is the gateway between the city of Makkah

and the rest of the world, since it has a sea port and airport,

which Makkah lacks (see Figure 1l).

1.2 The Origin of Makkah

According to Muslim historians, the existence of Makkah
dates back to the year 1892BC, when the prophet Abraham
discovered the site of Makkah, supposedly after being ordered by
Allah (God) to migrate there from Syria. Abraham brought Hagar,
his wife, and their child, Ismail to this gorge, between rocky
hills, parched and barren under the Arabian sun, where it is
impossible to live without water.

In accordance with Muslim belief, when Abraham left his wife
and son in Makkah to return to Syria, a miracle happened in the
appearance of Zam-Zam, a well of water. This incident is

considered the prime factor initiating the city.
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After a short period of time the prophet Abraham returned to
Makkah to visit his wife and son, and was ordered by Allah to
build the Kaaba. This was the first place to be built and the
main origin of the city. After Abraham had completed the Kaaba,
he was told to encourage people to perform Hajj. This was
considered another contributory factor leading towards the city's
birth. People were encouraged to stay in Makkah, at least for a
short while, in order to complete the Hajj ceremony. Some

decided to live there permanently.

1.3 The Growth of Makksh

According'to Muslim belief, Allah selected this isolated and
lonely place in the midst of the barren foothills of the Arabian
Peninsula to be a new residence for Abraham and his family.

After the well of Zam-Zam miraculously appeared, and before
Abraham began to build the Kaaba, the Arab tribe of Beni Jorham
came to settle in Makkah, with the permission of Ismail and his
mother. Ismail then married into the Jorham tribe. He
considered the well of Zam-Zam to be his property. - After his
death, the Jorham tribe inherited the well of Zam-Zam and Kaaba
(6), Afterwards, the tribe of Kuza'a kept possession of the
Kaaba for about three centuries. Qusay Ibn Kilab was one of
their successars (7). .

In the time of Qusay Ibn Kilab (fifth to sixth century AD),
permanent dwelling houses were first built in the valley of

Makkah, although the majority of dwellings were houses or tents
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of hair cloth. After the death of Qusay, the Quraysh improved
and enlarged the town (8),

The Quraysh tribe used natural materials for building their
houses and confined themselves to the valley, because Qusay Ibn
Kilab did not allow people to build their houses on mountains
surrounding the site of Kaaba. He did not wish any building to
be sited higher than it for reasons of respect (9), It can be

deduced that most houses were one storey.

1.3.1 Makkah During the Caliphate Period

At this time, there was a high density of houses around the
holy mosque, because most of the migrants from the Islamic world
preferred to be near it. The tribes. formed suburbs on the
outskirts of Makkah (10),

During this period, the site of the city was expanded by the
second Caliph 'Omar Ibn Al-Khtab, who first built a mosque_around
the Kaaba in the year 17AH, about 638AD. This Caliph discovered
that the mosque was too small to cater for the number of people
performing daily prayer, so-he bought the small houses around it
and demolished them, the space created thereby becoming part of
the mosque. This Caliph was also the first to build a wall round
the holy mosque (1{). Houses demolished at the time of the
Caliph Omar to expand the area of Al-Haram were rebuilt
elsewhere, thereby adding to the expansion of the city, but no
data has been found concerning the built up area of that time.

In 27AH (about 648AD), 'Uthman Ibn Afan, the third Caliph,
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enlarged the square of the mosque. By the end of 40AH (661AD)
the size of the built-up area in Makkah was 165,000 square

metres, about 16 hectares.

1.3.2 Makkah During the 'Ummayad (662-750AD), 'Abbasid (750-

1258AD), Fatimid (1258-1500AD) and Ottoman (1699-1924AD)

Periods

During the Ummayad Caliphate, Makkah experienced little
growth. Any real growth occurred in the reign of Caliph Ibn Al-
Zubayr. He enlarged the enclosure of the wall by purchasing
properties from Makkah's residents and after levelling them,
included the area within the mosque. By the end of the Ummayad
Caliphate in 132AH (about 752AD), the area of Makkah was 346,000
square metres. At that time, the boundaries of Makkah e*tended
from Al-Raia Mosque to the east, and to Shubikah Square in the
south-west (12),

Throughout the Abbasid Caliphate, Makkah did not undergo as
much growth as happened during the Ummayad Caliphate, because the
development of Al-He jaz region was neglected, causing many of
Makkah's residents to emigrate to Syria. Iraq, Eqypt and Morocco.
The only growth that the city witnessed at this timé and during
the Abu Ja'afar al-Mansoor Caliphate in 139AH (about 759AD) was
the expansion of the north qnd south sides of the mosque which
was enlarged to twice its previous size (13),

In 163AH (780AD), the Caliph Al-Mahdy added to the size of

the mosque by buying land from Makkah's residents (14X
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During the Fatimid Caliphate, Makkah experienced little
settlement growth, although many castles were built by the
Caliphs themselves. The size of Makkah by 923AH (1512AD) was
588,000 square metres. Up until 1100AH (1689AD), Makkah was a
good example of an Arabian Muslim town, where the mosque and
squares represent the basic centre of the city. The reason for
this is that Islamic instruction, guidance and social affairs
were directed by rulers of cities from such centres. Afterwards,
mosques and squares which surrounded the rulers' houses
functioned as basic centres for these cities' activities. By
this time, Makkah had developed its important core (the Holy
Mosque) and an open square round it which was bounded by a
residential area. Small shops filled in where possible and
smaller mosques were built, scattered throughout the city (15),

In the Ottoman period (between 1000AH and 1343AH: 1699-
1924AD), Makkah came under Turkish rule. During this time, the
built-up area enlarged considerably to meet the ever-incerasing
number of pilgrims. Most of the streets which were constructed
at this time were unpaved and were expanded to meet heavy traffic
movement during and outside the period of Hajj (16L In this
period the city area grew up to 1,400,000 square metres ‘17k

One of the visitors to Makkah in the 18th century was
Burckhardt. He described the city thus:

Makkah may be styled a handsome town, its streets are in

general broader than those of eastern cities, the houses

lofty and built of stone; and the numerous windows that face

the streets give them a more lively and European aspect than
those of Egypt or Syria, where the houses present but few
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windows towards the exterior. In most towns of the Levant,
the narrowness of the streets contributes to its coolness;
and in countries where wheel-carriages are not used, a space
that allows two loaded camels to pass each other is deemed
sufficient. At Makkah, it was necessary to leave the
passage wide for the innumerable visitors who here crowded
together and it is in the houses adapted for the reception
of pilgrims and other sojourners, that windows are so
contrived as to command a view of the streets.

The streets are all unpaved; and in summertime the sand and
dust in them are as great 8 nuisance as the mud is in the
rainy season, during which they are scarcely passable after
a shower; for in the interior of the town the water does not
run off, but remains till it is dried up. (18)

1.3.3 Modern Makkah

The city of Makkah is ancient, but is regarded as eternal,
as symbolised by the Kaaba and the Holy Mosque. This has
resulted in continued expansion. During the period of the Saudi
government befween 1343AH and 1375AH (1924AD to 1955AD) when
petroleum was discovered in the Kingdom, and from then to date,
with the establishment of a stable nation-state, Makkah has
undergone rapid growth. The city expanded in all directions. By
1968, it had grown to cover an area of 19,73,000 square metres
(1112 hectares) (19), In 1982, the total area of Makkash city was
about 150,000 hectares, while the built-up areas were around 4800

(20), Fast and convenient methods of transportation

hectares
also helped the city towards this rapid expansion and growth (see
Figure 2).

Through its long history, the change in the city has been

great. During the past two decades there has been a new era of

development and expansion. Modern planning has been applied in

.
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recent years, focusing on modern communication, public services
and other improvements. The city expanded along roads through
mountain valleys, away from the city centre. The construction of
new streets in different parts of the city helped its expansion.
Makkah's 35,269 houses (1970) are closer together in the old
city than in the newly developed residential areas. With the new
projects which have been established, many houses, especially
those in the old city, have been demolished in order to enlarge
the area of the holy mosque and to construct new and wider roads.
The city extended over the mountains located within the city and
also along the main streets leading out of it. Such streets are
Al-Aziziah Street, to the north-east, about 11 km from the city
centre; Al-Taneem Street, to the north-west, about 8 km from the
centre; Al-Missfalah, to the south at a distance of about 4 km;
Jiyad to the east, about 2 km from the city centre; and Umm al
Daraj, to the west, about 8 km from the centre (21), In 1984,
new streets were constructed. These streets are: Al-Rassifah, to
the west of Al-Haram, about 7 km from the city centre; Al-Kakia,
to the south, about 8 km from the centre. Al-Hajj Street and Al-
Taneem Street, north of Al-Haram, are at a distance varying

between 7 and 9 km.

1.4 The Historic Function of Makkah

Makkah was the most important commercial city in the Arabian
Peninsula, because of its location mid-way between Syria in the

north and Yemen in the South. The market of the city was much
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visited by traders from abroad. Traders brought products such as
glue and wood from Africa, leather goods and clothes from Yemen.
Indian spices from Iraq and o{}, cereals, silk and weapons from
Egypt and Syria. Most of these products were sold in Makkah to
local inhabitants and to people from abroad. Additionally, in
the Quryash Period, Makkah gained the importance of being the
centre of money exchange, equivalent to the banking system today.
Above all, the status which the city acquired after the prophet

Abraham came to it was the religiocus one (22).'

1.4.1 The City Function in the Islamic Period

Since the beginning of the Islamic Period, Makkah has
continued to grow, and gained additional spifitual importance
following the Prophet Mohammed and the birth of Islam. From this
time, Makkah was not founded so much on trade and a source of
material gain, but flourished as a religious and spiritual centre
for the Muslim world. Finally, the city gained additional
importance when it became the capital of the Al-Hejaz region in

1911 (23),

1.5 The Structure of the City

The old city and the area immediately around it form the
historic core of the holy city which clusters around the Haram,
the focal point. This area has developed over the past centuries
to serve the specific purpose of providing both residential and
allied service areas for people wanting to live near the Haram.

This natural desire to live near Al-Haram has led to the use of
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all available space to provide living and shopping facilities.
Roads, squares and other open spaces have suffered in the search
for building sites.

In addition to the shopping areas adjoining the residential
areas around the Haram, some banking facilities were also
incorporated to provide for the financial transactions of the
Hadjis (pilgrims). The characteristics of this area are:

a dense residential housing;
b seasonal housing units;
c commercial areas.

As the city grew, development of the areas around the Haram
formed the same péttern in so far aé the topography would permit.
Shopping and commercial activities followed the main road to and
from the centre, diminishing in size and importance according to
their accessibility and proximity to the Haram.

A major feature of the city structure is the grouping of
communities by country of origin of the Hadjis who, in the past,
preferred to stay on and settle in the holy city. Many African
people, for example, have gathered in an érea to the west of
Makkah. However, due to low incomes, this trend has led to the
growth of sub-standard housing in many of the out-lying areas,

With the need for additional residential areas, due to the
continuous increase in population and with the presence of modern
transportation facilities, it became possible to break the

established pattern of development. New residential areas,
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containing the necessary supporting services, have now sprung up
away from the Haram. At Al-Zahar, for example, an area fairly
distant from the city centre, a modern development of houses and
villas is taking place. The need to create new city streets has
resulted from traffic demand.

The mountainous terrain prevents the development of an
airport in the vicinity of Makkah. Jeddah airport thus serves
both Jeddah and Makkah. The structure of the city and the nature
and distribution of the major lend uses historically have grown
and developed to serve the holy city's dominant function as the
spiritual centre of the Muslim world and, as part of this, to
welcome many hundreds of thousands of pilgrims each year (2&)' as
well as those who come regularly during the year to perform

Ummrah (little Hajj) and to visit the holy Kaaba and Mosque.

1.6 The Geological Structure

The geological structure of Saudi Arabia was set in the Pre-
Cambrian era and results from two major geological divisions: the
Arabian Shelf and the Arabian Shield, in the east and in the west
respectively (25), The Arabian Shield forms the almost straight
2,000 km long eastern shore of the Red sea and it extends inland
for as much as 800 km to form the Plateau of Najad, near Riyadh
(26). This vast Precambrian complex, comprising schists, gneiss
and granite rocks, occupieslroughly one third of the western

Arabian Peninsula (Figure 3). The Arabian Shield is a massive

formation of ancient igneous and metamorphic rocks which has



SS3Hd ALISH3AINN QHO4XO0
VIGVYHY 1ANVS 40 SYILY 8261 ‘IrODVANIS 'H "H :30HNOS

€°1°814




- 47 - Chapter 1

undergone little folding since the Cambrian period. The later
stages of the Eocene, Miocene and Pliocene periods were
accompanied by deep-seated faulting which brought lava to the
surface and, as a result of geological evolution, extensive lava
flows of Tertiary and Quaternary origin developed in north and
south Arabia(27x

The city of Makkah is situated in an area of crystalline
rocks which include igneous and metamorphic rocks such as schists
and gneiss. The area also contains granitic rocks of Pre-
Cambrian age (28%
The exposed bedrock in Makkah is composed predominantly of

granites, granodiorites, diorites and dyke intrusions. This

group of rocks is part of the Nubo-Arabian Shield (29),

1.7 The Physical Geoqraphy of Makkah

Makkah is shaped like a crescent which lies in a deep,
narrow valley. The valley runs northwards with a slight easterly
trend. The city lies amid a complex of rugged mountains and
alluvial valleys. The hills rise adjacent to the valley, to
between 200 and 400 metres above its floor. The city's relief is
called Al-Bitah. The famous Zam-Zam well is located in the
valley, together with the holy Kaaba, at an elevation of 277
metres sbove sea level. These topographic conditions cause the
Al-Haram area and other areas along the valley water course to be

exposed to flood action (BOX
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1.7.1 Relief
The topography of Makkah is complex with numerous mountains

with unique physical characteristics and historical associations.

These mountains are:

Thawur Mountain

Located to the south of Makkah, Thawur Mountain rises to 759
metres. The route to it from Al-Haram passes through mountains
on both sides over a distance of 8 km. From the summit of Thawur
Mountain, Makkah and the surrounding mountains may be seen
clearly. On this mountain is the cave in which the Prophet
Mohammed and his friend, Abu Baker, hid from the Quraysh tribe
after they had rejected his message. From here, they left
secretly for Madina, an event known as the "Hijra", which

indicates the beginning of the Islamic calendar.

Hira Mountain

Hira Mountain lies to the north of Makkah and to the west of
the route to Arafat Plain. It rises to a height of éia metres
above sea level, and has rough slopes on all sides. From Hira to
Al-Haram is 13 km. Hira mountain alsoc has a cave, facing the
holy Ka'sba in which the Prophet Mohammed used to meditate before
he became the messenger of Allah. In this cave, Mohammed
received the first message of the revelations which were to

become the Qur'an (31).



- 49 - Chapter 1

Abu Qubays Mountain

Abu Qubays Mountain lies to the east of the Holy Mosque.
Its height is 372 metres snd its slopes trend roughly toward the
east and north-east, where it extends and takes the name of
Khandama Mountain, the summit of which rises to 420 metres. At
the peak of Abu Qubays Mountain is the Bilal Mosque. 'Since the
mountain is located just a few metres from the eastern wall of
the holy mosque, many people have built their houses on its
slopes so as to be close to Al-Haram. These houses are clustered
so compactly that it was necessary to build flights of steps
instead of streets, to reach them. The street which is situated

between the holy mosque and Abu Qubays Mountain is very narrow

(about eight metres) and creates congestion for vehicle movement.

Qaiquan Mountain

To the west of Al-Haram, Qaiquan Mountain faces Abu Qubays
Mountain. It rises to 430 metres and slopes steeply towards the
east, south-east and west. Qaiquan Mountain is part of a complex
mountain chain which extends in a northerly direction. It haé
several names, depending on location, and in recent times, has
become known as Hindi Mountain. Since this mountain also lies
close to the Holy Mosque, many people have built their houses on
its slopes. Streets were built on this mountain, the slopes of |
which allow road construction, unlike on Abu Qubays Mountain.
However, flights of steps are sometimes built where streets

cannot be constructed to reach the houses. The gap between this
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mountain and the Holy Mosque permits the building of a street,

the width of which is rather more than 12 metres.

Ummar Mountain

Ummar mountain extends from Ash-Shabikah districts to the
Al-Missfalah district, from north to south. It lies to the west
of the Holy Mosque. It is the northern part of the mountain

chain, parallel to the Qal'at Jiyad mountain chain.

Qal'at Jiyad Mountain

Located to the south-east of the holy mosque, between Jiyad
and Missfalah streets (known as Al-Misial Street and Misial Al-
Harasani Street) and rising to 406 metres, sloping gently towards
the north, this mountain is named 'Qal'at Jiyad' because of the
castle which is located on its summit. This castle also faces

north towards the Holy Mosque.

Adhakir Mountain Chain

The Adhakir mountain chain lies to the north of the Holy
Mosque and rises to about 426 metres. The peak of this mountain
chain is located in the northern part at 442 metres and slopes

abruptly eastwards.

Kaaba Mountain

Kaaba mountain lies to the north-west of the Holy Mosque and
rises to an elevation of 340 metres, sloping gently in all
directions. This mountain is named after the rocky stones which

were taken to build the Kaaba.



- 5] - Chapter 1

Al-Rkham Mountain

Al-Rkham mountain lies at the upper part aof Makkah, to the
north of the holy mosque. It rises to 883 metres and has rough

slopes in all directions.

Bani Amir Path

Bani Amir Path is located to the north of Al-Gaza Strest.
This path is famous as the birth place of the Prophet Mohammed.
It is very densely settled and lies just 300 metres from the Holy

Mosque (32>.

Al-Hajoon Path

Al-Hajoon Path lies to the north of the Holy Mosque, about a
kilometre from Al-Haram. Its fame is due to the Prophet

Mohammed's entry into Makkah this way (33),

It can be concluded that the city network is affected by the
complex of mountains and the valley water course. The city's
primary and secondary streets follow the natural water course of
the Makkah valley, since the mountains limit their development.
As the built-up area extended over the mountains, other types of
roads were constructed, unlike the city streets. These roads are

very narrow, often stepped, and are unsuitable for vehicles.

1.8 Climate
Makkah is very hot in summer, warm in winter, and dry for
most of the time. Breezes seldom reach the city because of the

surrounding hills and its distance from the Red Sea (the shore of



- 52 - Chepter 1

which is about 75 km from the city). Wind conditions in the city
are variable. For about 50 percent of the time winds are south-
westerly; the remainder are predominantly north-westerly and
north-easterly. Winds are relatively cool, except in the summer
when they are hot and carry dust and sand from the south (34),
The south-westerly wind is usually very dry when it reaches
Makkah, because it has been passing over land surfaces for a

great distance (35X

1.8.1 Temperature

Climatic data are available for a only short span. The
annual average temperature is 31.0°C. Such a high temperature
occurs because:

1 Makkah is far from the effects of the sea;
2 High mountains surround the city; and
3 Makkah is within the tropical limits, which means that the

sun is almost directly overhead.

1.8.1.1 Summer Temperature

In August, the maximum temperature is 42,0°C and the minimum
39.89C. In June, the maximum is 45.89C and the minimum 35.6°C,
while in July it is 42.6°C maximum and 36.7°C minimum. In
September, the maximum is 41.49C and the minimum 35.2°C. From

the average of these temperatures it can be seen that June is the

hottest month.
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1.8.1.2 Winter Temperature

The maximum is 29.0°C in December and 29.5°C in January,
while the minimum in both months is 24.5°C. The weather in this

season tends to be warm.

1.8.1.3 Spring and Autumn Temperature

The maximum temperature in April is 35.9°C and the minimum
30.4°C. These figures increase by October to a maximum 38.6°C

and a minimum 32.6°C.

1.8.2 Wind Direction and Pressure

In summer, the sun is directly overhead at the Tropic of
Cancer. Consequéntly, Central Asia has a low pressure belt which
influences the Arabian Peninsula, where there is also a low
pressure belt, due to the percentage of land being greater than
the percentage of water bodies. In contrast, the Indian Ocean
and the Mediterranean Sea both have high pressure zones.
Consequently, Makkah is influenced by the following winds:

a the north-western winds, which are mostly dry because of
subsidence and the absence of large water bodies to produce
water vapour;

b the north-east trade winds, which are also dry because they
pass over the desert region of the Arabian Peninsula;

c the monsoon winds from the south-west which cause occasional
summer rainfall.

In winter, a high pressure belt lies over the Arabian

Peninsula. Two other high pressure belts affect the area: those
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of the Azores (in the Atlantic Ocean and northern Sahara) and

Siberia. Low pressure belts are located in the Mediterranean Sea

and the Indian Ocean. Consequently, Makkah 1s affected by the

following winds:

a north-eastern trade winds, which are cool, but do not have
much influence on the city, due to the mountainsy

b north-western winds, which bring occasional wet storms from

the Mediterranean (36X

1.8.3 Rainfall

Rainfall rarely occurs in Makkah, but when it comes it may
be sudden and heavy. The entire rainfall for a month or a year
may occur within one or two days, causing water to flow very fast
along the valleys towards Makkah, causing flash floods which ruin
houses and destroy roads. Travel is limited until roads are
reconstructed, after evaporation of the rain water (37l

Total average rainfall for Makkah is 163.5mm (Table 1).
Nearly 91 percent of annual precipitation falls in November,
December, January and March, and is attributable to Mediterranean
cyclones. The average rainfall in January is 6.34mm; December,
111.5mm; November, 21.2mm; October, 2.6mm; and September, 2.lmm
(Table 1). However, when south-west winds (monsoon) reach Makksh
during the summer, they cause occasional rainfall from April to

June. Average rainfall in April is 7.2mm, while in June it is

1l.2mm.



Table 1.1 Monthly Distribution of

Precipitation for Makkah (in millimetres)

Month
Year Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total
1983 21.6 - 7.9 - - 5.6 - - - - - 476  511.1
1984 7.1 - - 0.6 - - - - 0.4 - 18.1 12.1 38.3
1985 3.0 - - 20.0 - - - - 8.0 - 23.5 69.0 123.5
1986 - 2.9 24.0 15.2 - - - 3.0 2.0 13.0 64.0 - 124.1
1987 - 0.5 19.2 - 0.4 - - * * * * *  20.1

Average | 6.34 0.7 10.3 7.2 0.08 1.2 - 0.8 2.1 2.6 21.2 111.5 163.5

Source: Kingdom of Saudi Arabié, Ministry of Defence and Aviation, General Directorate of

Meteorology,

Station Makkah, Umnm Al-Juod.

* No data availéble, but average represents months calculated with the total average.

-CC—



- 56 - . Chapter 1

1.9 The Topography of Makkah

Topographically, Makkah is closely confined by steep-sided,
barren hills which channel development along a series of valleys
(wadis) - Abraham and Tundebawy valleys - and their interjacent
valleys (rawafid). This topographical situation has been one of
the major factors influencing the urban pattern and expansion of
Makkah. It has restricted urban expansion to a limited number of
horizontal directions, and up the lower slopes of the mountains.
The street pattern has also been influenced by topography. The
network of main roads radiates from the central area around the
holy Haram, the centre of activity, and follows the meanderings
of the valley. Secondary streets follow no particular pattern.
Fortunately, however, the city has easy access, through a natural
gap, to its Red Sea port of Jeddah.

In the 19th century, one of the travellers, Eldon Rutter,
wrote about the topography of Makkah:

Makkah is the largest town in the Peninsula of Arabia. The

main street of Makkah may be said to commence at a place

called Shaykh Mahmood, which is situated in that narrow
branch of the Makkah valley - which turns out of the main
wadi at an-acute angle round the base of Jebel Quygan. At
this point the Jeddah road branches westward, from the main
road which leads on to the wadis Fatima and E1 Medina. From
this point the road, which averages twenty yards in width,
proceeds south-eastwards and for more than half a'mile is
known as Jarwal. Like all the streets of Makkah, those in

this quarter are quite unpaved, Jarwal itself is ankle-deep
with loose grey sand.

Beyond Jarwal, the road proceeds round the base of Quyqan
Mountain, in a gradual curve, until it points eastwards.
This part of the road is known as Harat el Bab. Beyond
Harat el Bab, the street takes the name of Esh-Shubaykah.
Sending out a narrow side-street, which passes beside the
Haram in a north-easterly direction and joins abruptly to



- 57 - Chapter 1

the right in a south-easterly direction and leaving on its
left the quarter called Harat el 'Omra, passes down a steady
incline through the narrow jewellers' street called Zugages
Suaq, into a wide market street known as Suk es-Saghir (Holy
Mosque). Suk es-Saghir is in the main valley of Makkah and
forms part of the wadi or watercourse which runs through it.
The street narrows sharply as it approaches the southern
corner of the Haram. Still in an easterly direction, the
street bears to the right a little, in order to clear the
southern corner of el-Haram. It then becomes broader again
and skirts the south-eastern wall of the Mosque. This part
of the main road is unnamed, but the first part of it is
counted as part of Harat Jiyad, while the further end
belongs to Harat es-Safa. From this point, the road crosses
the Masa, and then bears to the left until its direction is
due north. It is here called E1 Gashashiya, the principal
boys' school of Makkah, it is situated at the point where it
joins El-Masa. At a distance of five hundred yards or so
beyond this school, the name of the street changes to Suk-
el-Layl. To the right of this district lies the district
known as Shiab Ali (Ali's Ravine). Further, the street
takes the name E1 Ghazza. On the opposite side of the way,
but further along, a narrow lane leads into the quarter
known as Shiab Armir.

A few paces further on, the road converges upon and joins
the market street known as E1l Jowdaniya, which under the
name of El-Muddaa for the greater part of its length,
extends from the Masa near E1 Marwa to this point.

The single street formed by the merging of El Jowdariya into
El Chazza is called E1l Maala. At the junction are situated
the shops of the principal grain sellers. There is an open
space whence the three roads meet, and here the way is
bordered by a continuous double line of small shops, stocked
with all sorts of food stuffs and household requisites. On
the left-hand side of the way, immediately before reaching
the graveyard of E1 Maala, is a large open space, about a
hundred yards square. This is called El Halaga. At the.
northern end of this market place, which is surrounded by
houses, the city may be said to terminate. Beyond this
point of the market place, the road widens out to a breadth
of thirty yards. After passing the cemetery called Jannat
el Maala, the road becomes forty yards wide and is covered
with deep coarse sand. This part is called El1 Muabda.
Bearing at first to the north-east and then eastward, the
road now passes on through the valley E1 Abtah, to a point
some three miles further, where it bifurcates - the right-
hand branch leads to Arafa and El-Taif, while the left-hand
branch leads to El-Taif by the route of the Wadi El
Yemaniya. At the bottom of El-Muddaa, one crosses El Masa
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and enters a dark narrow alley which is called Es-Suwayga.
It runs parallel to the north-west wall of the Haram and is
separated from it by a closely-built mass of houses divided
by several narrow crooked lanes which lead to the several
gates of the Mosque. That narrow street continues westward,
until it joins the main street of the city. The quarter
lying adjacent to Es-Suwayga on its north-western side is
known as Esh-Shamiya. An important street runs north and
south from El Halagga, to the high ground called Es-
Sulaymania. This street is known to the south as En-Naga.
Further south it assumes the name of £l Falg. Between El
Falg and the Suwayga market lies the quarter called El
Garara. East of this is the quarter called Er-Rekuba, which
extends as far as El Muddaa.

Proceeding in a south-easterly direction down Suk es-Saghir
street, one finds that it bears sharply to the left at about
300 paces from the Haram gate called Bab Ibrahim. Situated
at this bend, lies the quarter E1 Hajla. The road, after
passing El Hajla, proceeds due south and is known as El
Misfala. At its lower end where it enters the Wadi Et-
Tarafayn, it converges with and ultimately joins two other
roads: one coming from Jiyad and known as E1 Misyal (this is
also a watercourse); the other coming from Suk es-Saghir, at
a point nearly opposite the Zugag es-Suwag, and called Harat

Abi Baker es-Sidig. (38)

The topographical aspects have changed markedly since the
time of Eldon Rutter. Many roads and streets of the city are now
wide and paved to deal with the introduction of motor vehicles.
Some of the sugs mentioned by Eldon Rutter were removed to
enlarge the area of Al-Haram, such as Suq es Saghir. Eldon
Rutter mentioned that the city ended at the place called Al-Halqa
(wholesale vegetable market), but the city now extends to north

and north-east, reaching the border of Mina. Es Suwayga has been

demolished to enlarge the Holy Mosque.

1.10 Administrative Districts of Makkah

In 1898 there were nine districts in Makkah. Those

districts have certain amenities which people need during and
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outside the period of Hajj. One reason for the growth of the
districts (Harah) is the need of space for people who migrated
from the Islamic world to settle in Makkah for the rest of their
lives. The nine districts are:

Jérwal, which lies to the west of Al-Haram. The most famous
features in this quarter are the well of Dee Tuaa, the wide
square where the Egyptian caravan used to stop and the Massafer
Khanah. The streets in this district were wide and unpaved until
the advent of the Kingdom's central government.

Al-Missfalah is situated to the south of Al-Haram.

Jyad Path is located to the east of Al-Haraﬁ. Path, in
Arabic, denotes a narrow defile between hills, from which this
district takes its name. It has many houses and the streets are
wide and well organised.

Al-Qashashia is positioned between Abo Qubess mount and Al-
Haram (its eastern side). To the east of this district there is
Ali Path, where the Prophet Mohammed was born.

Al-Gazash is sited to the north-east of Al-Haram. This
district is full of shops which are on both sides of the road
leading to the upper part of Makkah.

Bani Aamir Path is to the north of Al-Gazah district.

Al-Shamiah encircles the Haram from the north and west.
This district was very famous because of its important market,
which disappeared due to the enlargement of Al-Haram in 1955,

Al-Gararah is to the north of Al-Shamiah. The houses in
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this district were built on the foothills and over the hills, so
most of the streets are narrow, many of which have been created
as stairs. People have difficulty in transporting Pater and
building materials over the hills, and donkeys have to be used to
carry whatever is needed.

Al-Sullimaniah is located to the north of Al-Haram, next to
Al-Gararah and Al-Gazah. Near these districts are the smaller
regions of Al-Naqah, Al-Manhanah, Al-Maabidah, Al-Bayadysh and
Al-Maalah.

Most of the streets in these districts were very narrow and
badly organised, because of the topographic effect. Jarwal is
the exception (39L

From 1924 until the present, Makkah has expanded faster than
ever before, due to the discovery of oil in Saudi Arabia. The
Al-Haram has been greatly enlarged, leading to the demolition of
houses in that area. This, in turn, led to the creation of new
districts in Makkah and the building of modern roads in keeping
with the city's development (40), Such districts are Al-Awali,
Al-Sharaii, and Al-Kakiah.

1.11 The Main Function of the City Today

The main function of Makkah is its role as the most holy
city of the Islamic world. Besides the deep religious
significance of the Hajj, it is the city's main economic
activity. The physical form of the holy city derives from the

topography of the area and the dominant influence of Islam. The
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holy Haram, at the centre of Makkah, is the focus of urban life
and grouped around it are the main religious, civic, social,
cultural and commercial activities of the cit&.

Employment in the fields of construction, distribution,
education, government service and professional services is
slightly higher than in equivalent western urban areas.
Evidently, the role of the city as a religious capital and as a
place of pilgrimage, together with the associated education and
distribution of educational services, is of primary importance.
(Perhaps partly as a result of the importance of the distribution
sector, a remarkably high proportion - 48.5 percent - of the work
force is self-employed.) This impetus would seem to be
complemented by substantial employment in government service and
by sufficient demand from both public and private sources to

support a considerable construction sector (a1),
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DEVELOPMENT OF MAKKAH'S ROADS
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2.1 Introduction

Following the initial growth of Mskkah in the centuries when
the land use pattern followed the city's topographicel features,
more intensive land use around Al-Haram and its immediate area
began. A kind of Central Business District (C.B.D.) combined
with narrow streets and a8 shortage of open space were emergent
characteristics. This Chapter is devoted to the study of the
city road network from earliest times. The aim is to establish
whether the city network has experienced problems related to the
tendency towards intensive land use within the city in the past.
Thus, the condition of roads in the city will be discussed at
different stages of growth. The Chapter also tries to establish
the effect of these problems on methods of transportation and on
traffic flows and what kind of étrategies have been followed to
improve the city nétwork, in order to deal with the demand for

movement within the city.

2.2 Makkah Street Patterns

Makkah's streets four thousand years ago were full of rocks,
stones, sand, gravel and thorn trees which sprang up here and
there over the open land of the city. In addition, the land
surface of the city was characterised by many steep slopes, which
prevented pedestrians from walking without much effort (1),

It is obvious from the foregoing that ancient Makkah had no
wide or purpose-built streets, but when the Prophet Abraham

migrated with his family to Makkah and settled down, this was a
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turning point for the city. The migration of the Prophet Abraham
and his family produced early attempts at the formation of
passable streets around the Kaabah (House of Allsh) which was and
still is the core of the city.

Road building in Makkash can be divided into three periods:
the pre-Islamic period; the Islamic period; and the present
period, dating from the founding of the Kingdom of Saudi Arabia.
The purpose of the following sections is to study the development
of needs for streets, and the associated problems, from the time
of the migration of the Prophet Abraham. The nature of the
topography and motives for movement within the city created
pressure for streets to cope with traffic leading to and from the

city.

2.2.1 The Pre-Islamic Period Street Pattern

After the Prophet Abraham had left his‘wife and son Ismail
in Makkah, the Jurham tribe came to settle in the city and the
number of people gradually increased, along with the number of
houses. Movement within the city was achieved with great
difficulty because of the natural barriers, such as rocks, gravel
and thorn trees. These obstacles were removed to allow the
movement of traffic. At this stage, the streets were
characterised as being short and narrow, sufficient for the
demand of movement required by the inhabitants of only a few
houses and allowing them to move freely in different directions.

Most of the houses stood close together and surrounded the Holy
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Kaabah. This imposed a limitation on streets suitable for
transport (mainly by animals) in and out of the city. A conflict
of interest also arose between pedestrians within the city and
those entering or leaving Al-Haram. At that time, most journeys
to Al-Haram were made on foot. As a result, to relieve this
problem, when the Qurayash tribe ruled Makkah, after the Jurham
tribe, the people began to build their houses quite close to Al
Kaaba, creating a complete circle round it and streets were
formed around these houses (see Fig. 2.1). The purpose of
designing streets in this way was to separate the movement of
pedestrians to.Al-Haram from other traffic movement within the
city, by keeping transport as far away as possible from Al-Haram
area. To achieve this, the Qurayash tribe created two slightly
wider streets, one south of Al-Haram and leading to an area of
open space near it, and the other, an extension of the first
street, due north and passing the eastern edge of Al-Haram. This
made for easy access for caravans approaching the city of Makkah,

without conflicting with local or pedestrian movement (2),

2.2.2 The Islamic Period Street Pattern

This period dates from the seventh century AD when the
Prophet Mohammed arose as the Messenger of Allah (God),
proclaiming the Islamic religion. The manifestation and spread
of the Islamic religion led the city of Makkah to assume a new
role, different ffom that of previous times. The city drew its

importance from having Al-Haram and Al-Ka'abah, which has been
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the Kiblah (direction) to which Muslims turn, wherever they are,
in their daily prayer. One of the changes which occurred in the
city of Makkah was its size, due to the fact that after the
Prophet Mohammed conquered the city in 9 AH 589AD), Makksh became
the centre of Islam. Being the centre of Islam was the most
important factor in attracting Muslims to migrate to it from
other Islamic cities, in order to settle down and to perform
Hajj. This caused more houses to be built within the city and
therefore it increased in size. Because Al-Haram is the focal
point of the city and the most significant religious centre for
Muslims in the Islamic world, this attracted people to build
their houses as close as they could to Al-Haram. This resulted
in houses being built close together, with the effect that city
roads, as previously, continued to be short and narrow. The
situation created difficulty for city traffic where improvements
were urgently required, not only for local transport, but also
for pilgrims' caravans .

Makkah witnessed some improvements in its streets from time
to time. In this section we will discuss the improvements made
to expand and widen some roads within the city in order to solve
the problem of ﬁovement for both pedestrians and trade from Hajj
caravans. .

In 17AH (596AD), 'Ummar, the second Khalifa (4), built the
road of Al-Massaa, located north-east of Al-Haram. The purpose
of creating this road was to‘separéte the movement of people

entering and leaving Al-Haram, from the main street east of Al-
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Haram. This was done to prevent the mixing of trade and
pilgrims' caravans with pedestrians around the Al-Haram area, and
resulted in the elimination of the conflict of city traffic (see
Fig. 2.2).

During 205AH (779AD), some improvements were made in roads
east of Al-Haram, specifically located between Al-Haram and the
Ubo-Qubys mountain. The purpose of widening its narrowest part
was to smooth the passage of caravans passing northwards from the
upper part of the city. The road lying next to this street and
starting from the point called Ali Path, was also widened to
cater for the increase of traffic movement, brought ébout by
caravans and pedestrians, particularly during the Hajj. The
route was named the Ali Péth Road. The width of this road, where
the valley course allowed for the expansion, was 15 metres. Also
in the same year, another road was built, to the north-west of
Al-Haram, running parallel with Al-Gazza Street. This road is
the Al-Falg Street, which connected the north-bound road of the
city with the Al-Qararah district and Al-Naga which led to Al-
Haram. This road was constructed over the Al-fFalg mountain. The
aim of this road was to decrease and absorb the heavy traffic
movement from Al-Hejoon Street to Al-Haram, especially during the
Hajj. The other purpose of this road was to prevent confusion
between thé pedestrians and the caravans supplying food for
Makkah. The road was a good alternative as it reduced congestion

occurring at a point called Al-Miala district, on the main city
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road, where the Halaqa wholesale market was located, which was
busy at all times with shoppers (see Fig.Z.B)(S).

Makkah street patterns, after the date mentioned above, were
not clear until the eighth century of the Islamic period. No
data is available about improvements carried out between the
second and eighth centuries of the Islamic calendar. After the
eighth century, improvements were made to some city streets.
This information has been obtained from one of Makkah's
historians who commented about the city's street patterns. The

writer, Abrahim Rifat Basha, noted:

Most of Makkah streets are narrow and unorganised, except
for one of the streets which is famous and considered the
major road of the city., This street starts from Jarwal
district, which lies in the south-west of Makkah (see Fig.
2.3). This road goes eastwards, crossing Harat Al-Bsb in
the Bab Al-Ummrah district. From this point the road shifts
to Al-Qushashiah and Suk Alil road and then takes a north-
east direction to the edge of the city in the Al-Malla
district. The width of this street varies from eight to ten
metres and even to twenty at different points. The street
provides services for districts connecting with the city of
Makkah.

Districts which this street connects are Harat Al-Bab, Al
Shubikah district, Suk Al-Sakir, Jeyad, Suk Alil, Suk Al-
Safa, Al-Massaa, Al Qushashia to the right of Al-Massaa and
then Al-Gaza, Suk Al-Maala, Al-Baiadiah. The road from the
point called Harat Al-Bab goes west of Al-Haram and connects
with Al-Shamiah district and its market and afterwards joins
Al-Mudaa and Al-Judariah in the upper part of the city (6)

From the foregoing it is obvious that the width of this
street was influenced by two factors, as can be seen from the map
(see Fig. 2.3). These factors are: the topographic aspects,
namely mountains and hills, and the iﬁtensiva land use within the

city, specifically around Al-Haram and the adjoining districts.
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PLAN of MAKKAH - Burckhardt's
*Travels in Arabia’ (1829)
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The street mentioned asbove connected with another street at
the north part of the city. This street was called Al-Hejoon and
was located to the north of Al-Haram and followed an east-west
direction. At the eastern edge it met the major street of the
city, at a point called Al-Maala, which took a north-south course
(see Fig. 2.3)s This road minimised the heavy traffic on the
major road and was an alternative route, serving the city from
the west. It was very narrow because it was constructed between
two rocky hills, where trains of camels could pass through,
although with great difficulty. By the year 811AH (1391AD), the
Al-He joon road saw some‘improvements where it was widened to
allow a train of camels to pass freely. On account of the
increasing number of pilgrims to Makkah, the road became vitally
important as an alternative route from the west. By 817AH
(1397AD), the road had been widened again, allowing four trains
of camels to travel side by side without difficulty. The
importance of this road was due to the fact that the Prophet
Mohammed entered the city by means of it in the year of Makkah's
conquest. For this reéson, most pilgrims preferred to use this
route when entering the city during the Hajj, hence the need for
the width of the road to be enlarged (7, |

In 900AH (1480AD), various improvements were made to some
streets within the city, namely the Al-Haram streets and those of
the commercial area. A major factor which put pressure on
improving these streets were inbreasés, in the number of

inhabitants, pilgrims and caravans.
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During 1120AH (1700AD), the streets mentioned sbove saw some
additional improvements in the removal of most of the
projections, thus facilitating the flow of traffic (8),

From the foregoing, it can be concluded that ever since the
time of the Prophet Abraham, until the 1950s (1376AH), land use
patterns were largely subordinate to topographical features and
intensive land use developed around Al-Haram and the Central
Business District (C.B.D.), associated with narrow, winding
streets and shortage of open space. The tendency of Makkah's
citizens to build their houses very close together to make
maximum use of the flat land in the vicinity of Al-Haram and the
surrounding area, without paying any attention to the direction
and width of sfreets, resulting in a narrow, twisting street
network. Although street direction was often affected by the
houses being close to one another, they were built like this for
many reasons. Firstly, as mentioned above, people preferred to
be close to Al-Haram so that they could walk there for daily
prayers. This coincided with a religious concept that merit is
increased by going to the mosque on foot. Secondly, the distance
between houses and the main market place was kept as short as
possible to minimise travelling time for transporting goods and
food supplies, using manpower (porters).. This closeness
cbviously restricted the movement of traffic, especially during
the Hajj when the pilgrim caravans were hampered by houses on

both sides of the street as they journeyed to the city centre.
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Streets were also unpaved and followed the natural terrain of the
valley, which compounded the problem of movement during the rainy
season, most streets being merely earth roads. Most of the early
improvements to city streets comprised widening and the removal
of impediments such as stones and mounds, which had been created
by rain and animai movements. These changes were made in order
that the roads should serve the city traffic all through the year

and also the pedestrians who came to Al-Haram during the Hajj.

2.2.3 Road Patterns Connecting the City of Makksh with Other

Cities

All roads leading to Mskksh were historically sandy tracks
which connected the city with other cities of the Arabian
peninsula and other Islamic cities within the Asian continent
(see Fig. 2.4) (9,

These routes through valleys and desert were hazardous. One
such hazard was the problem of water supply for all caravans
heading for Makkah, a journey taking from thirty to forty days.
This lack of water, for both people and animals, was caused by
arid wells and sometimes led to loss of life, such as happened in
851AH (1447AD), when 200 pilgrims died from thirst. During the
rainy season flooding was another hazard for the caravan on its
way to Makkah, destroying the road, and making passage
difficult. Flooding sometimes caused the death of people, as in
990AH (1582AD), when a flood overwhelmed pilgrim caravans on
their way to Makkah (10),
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Fig.2.4 PILGRIM AND TRADE ROUTES TO MAKKAH
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In spite of such problems, these routes have long been
considered vital entries for trade asnd pilgrimage caravans to the
city of Makkah. Governments have, at different times, made
improvements to the routes to Makkah in order to suit them better
for transportation. Governments have also tried to find
alternative means of transportation to make the trip more
csmfortable for pilgrims and visitors travelling to the city.

At length, a new method of transportation presented itself:
the train. It became necessary to consider a project to connect
by train the holy cities of Makkah and Al-Medina with Damascus
and Istanbul. In 1318AH (1898AD) the Ottoman Sultan Abdul Hamid
revealed his desire to build the Hejaz railway. Many Islamic
countries showed their response by collecting money for this
significant scheme to be realised. The purpose of the project
was to make pilgrims more cohfortable and to relieve their
travelling difficulty in using the land routes. This new method
of travelling proved beneficial to the holy cities of Makkah and
Al-Medina, and to pilgrims. The first trein arrived at Al-Medina
in 1326AH (1908AD), carrying pilgrims from Turkey, Syria, Russia
and Egypt. One of the benefits of the Hejaz railway was that the
journey from Damascus to Al-Medina was reduced from forty days to
four. Another benefit was the reduction in the cost of travel
between the two places (see fable 1). During the First World War,

the Hejaz railway was destroyed north of Al-Medina and by the end
of the war, the line had completely stopped (11),
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Table 1 Comparative Travelling Costs by Different Means of

Transport

Year From To Method One way Two way

AH :AD price price

1328:1908 Makkah  Al-Madinah Caravan  £19 (2) g3g (2)

and Yanboo
1328:1908 Damascus Al-Madinah Train £7 (2) £14 (2)
1320:1904 Jeddah  Makkah Caraven  £17.50 (3) g35 (3)

Makkah Al-Maddinah

and Yanboo

1 Data taken from Siyad Abdullmajeed Bakar (Droop Al Hajej)
p.176 and Abrahim Ri'ifat Basha (Miraat Al Harmeen) p.189

2 Ottoman Pound

3 Pound Sterling

Makkah benefitted economically from the Hejaz railway since
trade and pilgrims were attracted to using the train to reach the
city, thereby making Makkah busier than before. The destruction
of the Hejaz railway, considered a great loss for both the
pilgrims and the holy cities, led to the re-use of the old land

routes, along with the attendant difficulties.
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2.3 Methods of Transportation in Makkah (See Fig. 2.5)

Travelling between two points requires a method.of
transportation, the choice of which may vary according to
distance. Walking is considered an acceptable mode of personal
transportion over a short distance. Over greater distances
alternative methods of transportation can be used in order to
reduce travelling time and expenditure of energy. People faced
with travelling any great distance used animals as a
transportation method, mitigating the problem of having to walk.
In addition, animals increased the degree of mobility. It is
from this point of view that the different means of
transportation in Makkah will be discussed below, with reference
to transportation type, function and purpose.

The animals used for transportation were camels, horses and
donkeys.

Camels were the most important means of transportation and
in the last decade they were used toc carry heavy loads long
distances. Most of the Makksh city traders used camels to carry
their merchandise from Syria (including oil, cotton, grain and
leather), and gum from Yemen. Camels also carried people in
general and pilgrims travelling to and from Makkah in connection
with the Holy Sites of Arafat and Mina during the Hajj (12),

For the distribution of goods within the city, a faster
means of conveyance was required. Horses and donkeys proved
better for this purpose. As mentioned sbove, the city streets

were narrow and winding, so horses and donkeys were considered
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more suited to these road conditions. They were also more useful
for carrying small quantities of goods around the city centre.

Makkah's people used horses and donkeys for many purposes,
such as carrying small packages to and from the market place;
carrying building materials and bricks from factories, located in
the north and south of the city, to building sites; transporting
water from wells and fountains outside the city to be distributed
to houses inside the city (see Fig. 2.5); and for conveying
people within the city (13X

2.3.1 The Early Transportational Problems in Makkah and Those

Caused by Using Animals as a Means of Transportation

Urban transportation problems are as old as cities. One of
the best examples of city transportational problems can be found
in Roman cities, which had congestion, noise, dirt and odours:
all problems associated with transportation. Roman authorities
tried to diminish the problems by forbidding wheeled traffic from
some streets, and even from the entire city during peak
travelling times. This solution was necessary in order to enable
city residents to get to work and do their shopping. Bazaars of
Islamic cities have experienced problems similar to Roman cities,
such as congestion, where pack animals, carts and pedestrians all
try tb use the same narrow streets (1“X

It can thus be said that problems of transportation in
Makkah are not unlike those in Roman cities. Fresh vegetables

are brought to the people of Makkah from rural areas north of the
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city every day and, once inside the city, must be distributed to
the urban population. This has happened in cities the world over
for centuries. In addition to the movement of commodities and
goods, the city of Makkah requires the movement of people. In
the city there was a conflict between the movement of goods and
of people. Waggons and pack animals moving materials within the
city faced competition with pedestrians at the Hajj and at other
times, for example, going to the shops, to work and to Al-Haram
five times a day. Waggons were used in Makkah from 578AH
(1158AD), but they disappeared after the introduction of motor
vehicles (15),

The authorities of Makkah city also tried to alleviate the
congestion problem by forbidding Hajj caravans to enter the city
centre, forcing them to park in open spaces west of the city, at
a point called Sydii Mahmmod (now Jarwal district and 6km from
Al-Haram). On the other hand, pilgrims were allowed to enter the

city on foot or riding animals such as horses or donkeys (16),

2.3.2 The Effect of Using Animals in City Streets

The streets of Makkah were considered as open roads for
traffic entering or leaving the city. This was because there
were no longer walls at the city's main entrances. One of these
walls had been on the north-east road at a point called Al-Maals;
another was west of Al-Haram at Al-Shubikah district; and the
last was at Al-Missfalah district. Unfortunately, no date can be

found indicating when the walls were in existence or when they
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were built (17),

Noise was the most common problem within the city, being
caused mostly by animals on the move. Dust was an associated
problem, resulting from the movement of animals on dry soil
roads. The dust-laden, polluted air affected the people and also
the animals' loads (often green vegetables and grain). The
inhabitants tried to lessen the dust problem by watering the
roads, but this was only carried out in specific areas, for
example, around the market. It was impossible to water all the
city streets, because water was expensive and it had to be
brought some distance. Watering all streets was therefore
considered wasteful of water and money. .

Transportation by animals caused damage to road tr;cks by
hooves. It cost the people of the city money, energy and time to
repair the roads, keeping them suitable for city traffic.
Another praoblem for the city roads was the erosion of two
parallel grooves, caused by the pressure of heavily laden
animals. These gfooves deepened over time, and led to
restriction of city traffic and a lessening of speed and access
of movement (see Fig. 2.6). The road had to be covered with soil
in order to level it and make it suitable for heavy traffic (18),

2.4 The Impact of Nature on City Traffic and Roads

Makkah's location at 21925' north of the Equator, guarantees
strong sunlight and high temperatures for the city, so the

weather is hot during daylight hours. Moreover, the surrounding
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hills and the lack of vegetation in the city reflect the sun's
heat, which helps to raise the temperature to its meximum between
12.00 and 16.00 hours. Traffic movement tends to stop during
this period of the day and people prefer to stay indoors. The
effects of the rainy season cause considersble damage to the city
roads. This is because tﬁe characteristic sandy roads rapidly
become wet. When the rain continues for longer than a day, the
city's roads are turned to mud, with mud and stones being brought
down from adjacent hills and valleys. The result of this is that
city traffic slows down for a few days and people cannot move
around easily. Even waggons and pack animals become inactive
until roads return to normal. Once the mud has dried it then has
to be removed and the roads levelled, thus clearing the city
streets for traffic. This matter will be further discussed lster.

Regardless of all the difficulties which faced the old
method of transportation serving the city, it was vital to use
these sandy roads, due to the increase in the size of trade in
Makkah (18), It can be deduced from the size of trade that there
was an increase in the city's populgtion. It can also‘be deduced
that the demand for keeping roads in good condition encouraged
Makkah's authorities to improve them, allocating special funds to

keep them serviceable for city traffic.
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2.5 Advent of Motor Vehicles in Makkah

Cars were unknown in Makkah city before 1340AH (1920AD),
after which the city witnessed the arrival of the first car,
which belenged to Al-Sharif Al Hussen Ibu Ali, the ruler of
Makkah at that time. The Sharif rarely used his car, because the
narrow roads within the city were unsuitable for motor vehicles,
which required wider and more level roads.

The city road conditions could not cope with the new method
of transportation because they were unpaved and needed to be
redesigned in order to keep up with transport development.

Makkah witnessed a construction development when King
Abdulaziz ruled Al-Hejaz region in the year 1343AH (1923AD). The
improvements led to an increase in the number of cars within the
cities of Makkah, Jeddah and Al-Medina. Saudi companies were
established to import automobiles to those cities (19L

2.5.1 City Problems in the Automobile Era

Makkah has long been an important focus for transport and,
as mentioned above, the city was, and still is, the focal point
for roads which connect the city with Hejaz region, Arabian
peninsula cities and other Islamic cities. Also, as mentioned
before, the method of transportation used to carry loads to °*
Makkah was by.animal, especially camels where heavy loads were
involved. At the outskirts of the city, wherever space could be
found, the camels were forced to park with their loads. Animals

such as donkeys were then laden with small loads for distribution
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within the city. Since vehicles presented great problems to
Makkah, this mode of transportation was in keeping with the
alleys and narrow streets which were only suitable for pedestrian
traffic. These problems will be discussed in the following

sections.

2.5.1.1 Problems Associated with Using Automobiles

A feature which attracts attention in Makkah and
specifically the Haram area is the high density of buildings.
This is a result of the preference to be near the holy Kabaa for
religious and commercial reasons. All available space was used
for development which caused the associated problem of narrow
streets. The climate contributed towards the style of building
with narrow alleys in order to.provide shade for the pedestrians,
thereby keeping them cool as they walked about the city (20),

On account of the narrow streets and unpaved roads, cars
could not enter the city. The narrow streets prevented large
lorries from delivering goods to small shops in the city centre.
The city authorities tried to alleviate this problem by making
van services stop at an open area to unload, transferring their
merchandise to animals or men for distribution to shops and
consumers. 0One example of these open spaces was in the southern
part of the city, at a point called Jarawal district; another
area was located in the northern sector, between Al-Mabada and
Al-Maala districts (see Plate 1). Both these areas were large

enough to allow easy access for several cars. Since the streets
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were so narrow and twisted not even a single car could pass along
without risking damage to itself and to the houses. The streets
were incapable of dealing with the demands of city traffic. Door
to door journeys were impossible within the city, especially for
those whose houses were built on hills. In the latter case, part
of the journey to their destination had to be made on foot, due
to the fact that roads leading to hillside dwellings were
constructed in steps, rendering them useless for cars. Such
flights of steps still exist (see Plate 2). A major problem
connected with the narrowness of the streets was that fire
engines were unable to stop in an open space, pulling hoses some
60 metres or more to extinguish the flames. The same problem was
faced by an ambulance taking a patient from the scene of an
accident. The outcome was often loss of life and property.

As a result of streets being narrow and unpaved, traffic
speed was slow and cars had to swerve constantly to avoid stones,
rocks, etc. which could csuse severe damage to vehicles. Animals
and cars travelled side by side on the narrow city streets,
causing further restrictions. Drivers found it difficult not to
collide with animals in their way and also had to keep to a
minimum speed when travelling behind animals. This situation led
to delay, congestion, and accidents because the roads were not

wide enough to allow cars and waggons to pass one another (21),
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2.5.1.2 Problems Caused at the Time of Increasing Use of

Automobiles

Many people in Makkah were hesitant about using motor
vehicles instead of animals because they thought using animals or
walking was healthier than driving a car, which was considered an
uncomfortable method of transportation. However, the suspicion
of using cars was quickly overcome when people realised the
advantages of using a car: reduction of journey time and the
ability of a car to transport passengers and heavy loads, which
animal transport lacked (22). Thus the people of Makkah became
familiar with driving vehicles and the incidence of car ownership
grew gradually among the citizens.

The most prevalent problem arising from the increase in the
number of cars in Makkah was and still is that of parking. The
high density of buildings and the development of every vacant
space around the holy mosque and the area adjacent to it
contributed to the limited area of open space. The lack of
parking space created difficulties which had not previously been
encountered. The people tried to park in every available space
within the city because it was impossible to erect garages next
to the houses around Al-Haram or in districts near to it, and the
area was crowded with pilgrims during the Hajj. Car parking
problems were common around Al-Haram, for example, in the Al-
Shamiah district west of Al-Haram and the Shaib Ali district east
of Al-Haram. People of the Al-Shamish district had to park their

cars at Bab Al-Ummra, south of Al-Shamiah, where there was enough



- 93~ : Chapter 2

space to park ten or fifteen cars overnight. The inhabitants of
Shaib Ali were obliged to leave their vehicles at a point between
this district and the Shaib Amir district. This problem is not
confined to the areas mentioned above, but also to other sectors
of the city of Makkah. The problem of residential parking will
be discussed in one of the following Chapters. Another problem
accompanying the introduction of motor vehicles was noise.
Driving cars on unpaved roads full of bumps and potholes made a
lot of noise by day and night, which was troublesome to
residents. In addition, driving over unpaved roads raised dust,
causing health problems due to the inhalation of the dust and
exhaust fumes. Accidents had been uncommon during the time of
animal transport, but the increased use of cars incurred some
dreadful accidents. This aspect will be discussed later (23),

However, despite the difficulties brought about by the
introduction of cars, motor vehicles brought with them such
benefits as greater accessibility to distant places and new job
opportunities for the people of Makkah.

The introduction of long buses and lorries, used to
transport pilgrims and their luggage, aggravated the city traffic
problem. It became impossible to drive through the narrow and
winding streets to take pilgrims to and from their accommodation
near Al-Haram. This increased the pressure on the need to

improve the condition.of the city roads.
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2.6 Recent Street Patterns in Makkah

Since the time of the Saudi government (1343AH, 1923AD), and
with the discovery of oil, Makkah has expanded as rapidly as any
city in the Kingdom of Saudi Arabia. The city has seen a
tremendous era of expansion and development. Exploration for,
and discovery of, o0il in Saudi Arabia has influenced the economy
and the social life. This has brought power and an increase in
the use of cars. However, cars are of little use without paved
roads. In response, the Saudi government realised the importance
of road development and has given priority to road construction
between and within cities. Makkah's development is one of the
main aims of the Saudi government, and the city has gradually
acquired more wide and well organised streets in an attempt to -
keep pace with the new method of transportation and to ease

congestion during, and outside, the period of HajJ.

2.6.1 Street Patterns in the Early 1950s

Until the early 1950s the only significently wide street
through Makkah followed the direction of the natural water course
of the valley (Abrahim valley), cutting the city from north-east
to south (see Fig. 2.7). From the north this street ran its
course through busy, crowded quarters and sub-quarters such as Al
M'abdah and Al Karig. At this point the street branched into
two: one way taking a south-westerly direction, passing Al
Sulimanish and Al Falg quarters through the hills to Al Shariah,

connecting with Al-Qurarah and then to Al Shabikah quarter. The
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other way took a southerly direction, where the street still runs
with the natural water course of the valley, passing Al-Gazzsh,
Suk Al Lail and Al-Qushas%hiah, and from here turned around the
eastern side of Al-Haram to pass through Suk Al-Sakir; here the
street divided into two branches, south to Al-Missfalah and the
other went west, joining the south-westerly road passing Al
Shabaikah to Harat Al-Bab and then Jarwal district to the west.
From here the road continued to Jeddah. Due to topographic
barriers there was no easy alternative route and this street was
the only one leading in and out of the city from north and west,
beside the southern branch which led in and out of the city to
the Al Yemen road. This street was extremély busy at all times;
it became jammed with motor vehicles and pedestriéns during and
outside the period of Hajj. Shops were situated on both sides of
- the road and the shoppers intermingled with the motor vehicles,
causing obstruction to the people and delay to the movement of
traffic. The problems of congestion on this street doubled in
time and required an urgent solution. The government of Saudi
Arabia decided to widen its narrowest sections to ease the
pressure. A project was begun in 1955 to enlarge Al-Haram as
part of an overall programme of improving the old quarter of the
city, specifically changing and improving street siting, intended
as an accompaniment to the national revival in Saudi Arabia. The
roads of the city were asphalted and for the first time pavements
were constructed on both sides of the road in order to separate

pedestrians from motor vehicles, thereby avoiding accidents which
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were caused by the confusion created by people crossing or
walking in the middle of the road.

Under the project for the improvement of the city network,
six new side streets were opened which led in different
directions (see Fig. 2.7). These six branches connected with the
main street, mentioned previously, end led to the city centre at
Al-Haram. The new streets made the central area and Al-Haram
more easily accessible for people coming from other districts.
However, they also created pressure on the central region and Al-
Haram square, where people usually went five times a day for
prayer. Also, large numberg of people entering the city for
Friday praygr.parked their .cars around Al-Haram, causing
congestion and.obstructing traffic passing through Al-Haram. The
same situation occurred in the Central Business District (C.B.D.)
where the main market place was located, north-east of Al-Haram.
The market place area was fully occupied by cars during the
"weekends because they were used for shopping purposes. This also
led to further congestion for city traffic. The first of the
streets which connected with the main one was Al-Hejoon and Al-
Utaibiyah, which ran from west to eqst to serve Al-Utibiah and Al
Zaher districts. This road joined the main street at Al-Maala.
The second street came from Al-Karid, linking four quarters with
the main street. These quarters were Al-Sulaimaniysh, Al-Naga,
Al-Shamiah and Al-Qararah. This road joined the main street

again at Al-Shamiah district. The third road came from Al-Gazzah
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square, through the back of Suk El-Lail and Al-Qushashiyah
quarter, following the eastern edge of Al-Haram and joined the
main road down at Jeyad square. The route from Al-Gazzah to Al=-
Qushashiah quarter formed a bottle-neck because of its location
between Al-Haram and Abu-Qubies mountain. The branch street went
to the end of Jeyad square, through Bakhash mountain, leading to
" the east of Al-Haram area. This took a southerly direction to
Kudy square and connected the main street with road number one,
which led to the Holy Sites. It ran parallel to Al-Missfalah
street, so that it reduced congestion on Al-Missfalah street
during the day and became widely accepted by drivers as an
alternative route to Al-Haram sector, The fifth road passed Al
Shubaikah square, leading to the west through Al-Hafayér mountain
and joined part of Jarwal street, Al-Tundubawi, Al-Mansoor street
and Al-Hindawiyah to the city centre, and on to the old Jeddah
road. The sixth and last ran through Al-Kaaba mountain, taking a
north to south direction. This road was parallel to Harat Al-Bab
street and led to Jarwal district from Al-Haram as an alternative
to using Al-Shubikah street. In addition to that, it had a
branch'which led to Al-Hafayer street, taking a westerly
direction and joining the other side of Al-Hafayer road, leading
to Al-Haram and Al Missfalah, running south (24),

From the foregoing it'éan be deduced that most of the
streets led to the Al-Haram locality, through which most journeys
within the city had to pass in order to reach other parts of

Makkah. Also, cars travelling from beyond the city put great
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pressure on Al-Haram region since they had to cross this area in
order to reach other cities, such as Jeddah and Taif. There was
no way of avoiding the city centre. This required urgent action
in the form of improvements to relieve congestion and to develop
the city network to sepafate the flow coming from Jeddah or Taeif
and the local traffic, and slso to alleviate the pressure on the
Haram area. In addition to this, it was necessary to develop the
urban network to make it more effective by providing direct
connections between city centres and to meet the growing traffic
demand associated with the increasing number of cars in the city.
The number rose from 11,900 in 1970 to 100,516 in 1981 (25), The
inc;ease in carhﬁwnership was related to economic development in

Saudi Arasbis.

*

2.7 The Development of the Makkah Network

As mentioned sbove, the city of Makkah formed the focal
point for regional trade and pilgrim caravans, all using the
primary unpaved roads which extended to national and inter-
national networks. Also, as mentioned before, there were hézards
'and difficulties associated with this network which followed the
natural valley course, since no alternative routes were
available. As a result, governments over the decades have
endeavoured to improve conditions for road travel to and within
Makkah. Since the time of Saudi government, road-building has
witnessed a golden age and by 1953 the total length of roads
constructed within the Kingdom was‘about 239%km. Once the Kingdom
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of Saudi Arabia had been established as one of the world's oil
exporting countries, economic development within the country was
hastened. This helped the government to concentrate on the
construction of road networks to jbin the country's cities and
the improvement of cities' local roads. 89 the end of the second
development plan (1975-1980) the total of completed roads was
13,066km for main, secondary and paved feeder roads and 10,250km
for earth-surfaced rural roads which increased the lengih of the
Saudi Kingdom network to mote.than 23,000km, connecting the hain
cities and rural areas of the country (26), |

Makkah has benefitted from the flourishing economy of Séudi
Arabia. The city witnessed great and rapid expansion in‘137OAH
(1970AD), which was when the Saudi government adopted development
policies and prbgrammes which greatly influenced all aspecfa of
economic and social life. One of*the significant changes was the
popularity and rapid increase in availability of the automobile.
Increased mobility gave people the freedom to build houses
further from the city centre resulting in a drastic morphological
change in city development. The city therefore expanded very
rapidly, which led to an increase in road construction in order
to make the newly developed areas accessible. Now, the limits of
the city were no longer determined by walking distance.

As mentioned in Chapter 1, topographical aspects have
influenced the shape and form of the city streets which followed

the natural course of the valley, leading to Al-Haram area and
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the C.B.D.. The city districts had also been developed over the
years which increased the overall size of the city and incurred
the lengthening éf roads. However, the development was rsndom
and city planners payed insufficient attention to road widths.
Eventually, existing streets were widened and new streets were
constructed. These improvements occurred after the Saudi
government adopted a new development strategy in 1980 (27), the
network started taking a new technological form by<crossing the
valley and connecting other city roads by means of loop-shaped
Junctions, bridges, tunnels and ring roads. These will be
discussed in gréater detail. The present Makkah network can be
classified as major primary roads, urban roads and side roads.
The major roads all lead to the Al-Haram area from the outskirts
of the city, while ring roads attract traffic travelling to
different parts of the city without passing through the centre
(see Fig. 2.8).

2.7.1 Makkah Roads

The road system included major primary arterial roads,
connecting the city of Makkah with other cities of the Kingdom.
These roads carry a high proportion of the traffic, The urban
roads serve the city traffic and are connected with the major
primary roads to provide a link between roads within the city and
those outside it. Through this network, the people of Makkah are

now able to travel more easily to other Saudi cities.
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ROAD NETWORK IN MAKKAH 1884

Fig.2.8
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2.7.2 Major Primary Roads

The area covered by the Makkah network consists of six major
roads converéing on the city. These roads are very busy during
the Hajj snd to a somewhat lesser extent during Ramadan and other
months with religious, personal or other special significance.
The roads will be discussed from the point of view of their

function, characteristics and importance to the city.

2.7.2.1 01d Jeddah-Makkah Road

This road is located to the west of the city and connects it
with Jeddah and its airport and seaport. Jeddah is the main
gateway to the city of Makksh during the Hajj and throughout the
year for pilgrims and visitors. -Makkah does not have its own
airport because ihe complex land relief does not provide a large
enough flat area. 0On the other hand, the city has a seaport,
although it is not very suitsble for sea traffic because it is
full of corel reefs and therefore very dangerous for shipping.
Another disadvantage of the seaport is its distance from the
city, which is about 95km, further than that between Makkah and
Jeddsh which is 75km.

A traffic survey held in 1971 for the old Makkah-Jeddah road
showed that the road from Makkah to Jeddah is used to about 20%
of its practical capacity at normal times of the year, with a
rise to 89% during the Hajj. This survey concluded that by 1990
the growth of traffic along this road and other routes to the

city will be very substantial, since a six-fold increase in non-
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Hajj traffic seems likely between Makkah and Jeddah and a five-
fold increase between Makkah and Al-Medina. It was recommended
that a new dual carriageway three-lane motorway be built between
Jeddah and Makkah to meet future traffic demands between the two
cities (28),

2.7.2.2 Jeddah/Makkah Expressway

As recommended by the planner, Robert Matthew, the building
of this road to meet the future traffic demand between the two
cities was started in 1978 and completed in 1981. The length of
the completed road is 64km, which is shorter than the old
road (29),  the road runs parallel with the old one, but reduces
the distance between Makkash and Jeddah by 1lO0km. The expressway
has four lanes in each direction and on approaching Makkah
becomes three-lane. The right-hand lane is specifically for
freight vehicles and buses, the remaining lanes being for all
other types of motor vehicle.

The road provides direct access to Makkah for pilgrims
coming from Jeddah's Islamic seaport. It also plays a significant
role as the main arterial road for pilgrims travelling from
abroad, as it connects directly with King Abdulaziz airport in
Jeddah. The expressway separates the Hajj traffic and the city
of Jeddah traffic, so that pilgrims can.be transported quickly to
Makkah without difficulty.

The road carries heavy traffic during the weekends (30), due
to the religious significance of Makkah and the fact that
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visitors tend to travel to the city on Thursdays and Fridays for
Friday prayer and to perform Ummra (little Hajj).

2.7.2.3 Makkah/Al-Medina Expressway

This road is considered as an essential expressway and will
play a significant role in Saudi Arabia, linking three important
seaports, Al Jubeel, Damam, Jeddah and Yunbaa. In addition to
this, the road provides a potential service for traffic flow
between Makkah and Al-Medina. It also makes travelling
comfortable for pilgrims and visitors travelling between the two
cities during and outside the Hajj period. Construction of this
road started in 1404AH (1981AD), and was completed by the
beginning of the second half of 1405AH (1985AD). The length is
420km, which is about 40km shorter than the original road. It
consists of six lanes in total, with three lanes 11.5 metres in
width, each way. The central reservation is 20 metres wide in
order to minimise the risk of accidents and headlight dazzle at
night (31),

2.7.2.4 Makkah/Taif Roads

Makkah is linked with Taif city by two roads, one taking an
easterly direction and the other taking a north-easterly one.
The road to the east is called Makkah-Al Kur road and the other
is called Makkah-Asisail exbressway. In this section we will
discuss these two roads separately, with data obtained from

government offices and a survey made on a fieldwork visit in

February-July 1985.
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The first road starts from south-east of Al-Azizish district
and goes eastwards in the direction of Taif, and ends at Al-Kur
mosque, where the winding road leading to Al-Hada aad Taif
starts. The length of the road is 37km, and it passes through
the Al-Nama'an vélley, spanning it with many bridges, thereby
ensuring that the natural passage of water is not impeded. The
road has three lanes in each direction with a median 20 metres in
width. At one point it crosses‘a road which is allocated for
non-Muslims. The road was proposed during a project established
in 1978 and the work was completed in 1980. The road is vital as
it ensures rapid traffic movement for vehicles going from Makkah
to Taif, without passing through the Holy Sites in Mins,
Mizdalafa and Arafat. This is the purpose of the road (32), rrom
Al-Kur mosque, the road starts cfossing the Al-Hadah mountains
for a distance of 40km, having one wide lane (about 5 metres) in
each direction. This road not only serves the pilgrims who use
it to reach the city of Makkah during the Hajj and for daily
trips between the two cities, but also forms a good link between
the agricultural area in Taif city and Makkah. The city of Al-
Taif provides Makkah with fresh food, poultry and fruit daily."

The second road starts north-east of Al-Faisallyah district
and goes eastwards with a slight northerly slant towards Taif,
The length of this road is about 95km, and it passes Al-Zimah and
Al-Sharaia, serving the residents and transporting agricultural

products from these two villages to Makkah. - The road has three
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lanes in each direction, with a concrete partition half a metre
wide and a metre high separating the two carrisgeways. This road
is important because traffic can travel at speed when coming ta
Makkah via Taif from Riyadh and the northern cities of Saudi
Arabia at the time of Hajj. This was an alternative route for
pilgrimé who did not wish to use the Al-Medina expressway. A
great volume of traffic passes along this road, much of it in the
form of long lorries carrying food supplies such as grain and
flour to Taif. It is easier for trucks to use this route rather
than the Al-Hadah mountain road when travelling to Taif, It
links with the airport of Taif and goes through As-Sail valley,
using bridges to cross wadis so that the road is not damaggd in

floods (33L

2.7.2.5 Makkah/Al-Lith Road

This road starts from the south at Al-Kaakiah district and
goes to the south in the direction of Jazan, passing Al-Lith and
Al-Qunfadah to south Yemen. This is classified as a two-way road
since it has a lane in each direction, each being about 5 metres
wide with no central reservation. It is linked with the
Jeddah/Makkah expressway in the south-west at Al-Shumessy and
with the Makkah/Taif motorway. This saves the urban roads of
Makkah from being affected by. the heavy freight trucks journeying
to the cities of Taif and Jazan. The road provides access not
only for freight trucks, but also for passengers who want to

travel directly between Jeddsh and Taif without passing through
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Makkah. As a result of this connection the traffic volume and
associated congestion were reduced because those travelling to
Makkah did not use this route. The road provides services for
pilgrims from North and South Yemen cities located on the way to
Jazan within the country. This route carries heavy traffic
during the Hajj since most of Yemen's pilgrims prefer driving to
Makkah by car (M).

The traffic volume varies on major primary roads leaving and

entering the city during and ocutside the period of Hajj. This

aspect is discussed below.

2.8 Makkah Urban Road Network

As mentioned above, the growth of the Eity and tﬁé road
network within the holy city has been determined by‘the
mountainous terrain. The consequent relatively high density
development and compact urban area are reflected in the normal
peak-period traffic demands made by 301,000 permanent reéidents,
and the character of the built-up area creates significant
constraints on major improvements on existing roads and the
construction of new highways. By 1991, the volume of traffic on
roads within the holy city is anticipated to increase six-fold
for a low population projection of 550,000 (already exceeded) and
a ten-fold for a high ﬁopulation projection of 950,000 (see Tabie
2). This creates a great demand for new routes, while taking

into account the existing network (35),
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Table 2 Peak Period Passenger Car Traffic

(Total peak hour trips)

Projected
1971 1991 1991
(low) (high)
Internal Traffic 14,140 87,690 151,690
External Traffic - 1,340 5,080 © 5,690
Total Traffic ‘ 15,480 - 92,770 157,360

Source: Master Plan Report, Makkah p.102

Some major improvements have already been made towards
developing the city network. In this section we will discuss the
present urban network in Makkah, which can be classified into
Arteriasl Roads, Msin Streets, Secondary Streets and Tertiary
Streets. The arterial road system connects the major primary
roads leading into and out of Makkah. A main street systgm
connects with the arterial road network and the secondary street
system connects with main.streets. In addition to this, tertiary
streets connect with main and secondary streets. This network
makes the city streets more able to meet the demands made by
increased movement of residents on normal‘days and also enables
Makkah to meet the needs of\pilgrims and visitors during and
outside the period of Hajj. |
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2.8.1 Arterial Roads

This type of road system plays a vital role in the city
network. It consists of four ring roads, providing easier access
and a faster flow of traffic to the fringe of the urban ares,
where it plays a significant part as a distribution, radial and
collection route. This system contributes towards reducing
congestion and provides a direct link between the districts,
decreasing the time teken for a journey. Originally a trip from
Al-Haram to Al-Aziziah took more than ‘35 minutes, but now tekes
10 minutes, due to one of the ring road tunnels which bypasses
many districts. The construction of ring roads has been going on
since 1400AH (1980AD) and, although a few have yet to be
conétructed, the majority have now been completed . When the
ring roads have been completed there will be less congestion and

faster traffic movement within the city.

2.8.1.1 The Haram Ring Road

This road forms a semi-circle around Al-Harém area. The @ork
started in 1400AH (1980AD) as the result of a project. The first
and secona sections have been compieted and in use since 1402AH
(1982AD). The first part éﬁnnects Al-Mesial and Abrahim Al-
Khalil street with Jeyad stfeet. From this point, the road
continues to Barahat Al-Taffran, north of Jeyad takes a northerly
direction'through tunnels té connecf Jeyad and Bafahat Al-Taffran
with Al-Qushaéhiah, endiﬁé at Ali Paﬁﬁ. The road is 1140 métres

long, with two lanes in each direction, about 12 metres wide.
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The work now in progress will complete this circular road,
connecting Al-Qushashiah at Robaa At-Tlaa to Barahat Al-Rashidi
in Shaib Amir, joining at Al-Haram street. Most of the houses
were demolished to complete this section and where this occurred
it cost the government S.R. (Saudi Riyal) 451,921,237 (equal to
£2327.8 million). This part will be paved in the near fdfure.
Work has also started on connecting Al-Qushaéhiah with Jabal Al-
Kaaba street through the Jabal Quigaan tunnels'which are west of
Al-Haram. The cost of constructing this portion of the road is
S.R. 28 million (£144 million).

The other section, which will make this road a complete
circle, will be considered after establishing the budget needed
to finish the road. The parts needing to be connected are Shaib
Amir to Al-Shamiah street, which will lead to Jabaal Al Kaaba
street, and from this point to Galat Ajeyad tunnels and
continuing west, passing Jabal Harat Al-Saddah to Khaldon street
and Al-Hafayer mountain. From this point the road will take a
southerly direction to Dahalat Al-Rushad at Al-Misfalah district
and 'Unmar mountain, finally joining Abrahim Al-Khalil street at
the starting point of the road. Considerable attention has been
paid to connecting this road with all district rbads around Al-
Haram (36), |

| The objectives in building this road are several: to reduce
traffic congestion around Al-Haram; to speed the traffic
movement; to separate pedestrians from tﬁe vehicles near Al-Haram

in order to avoid hold-ups at the time of daily prayer; and to
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make it easier to travel to and from different ditstricts without

crossing Al-Haram (37X

2.8.1.2 Inner Ring Road

This road consists of a‘semi-cifcle surrounding the centfal
area, about l.5km from Al-Haram. It is approximately 9km long
with three lanes in each direction and seven intersections
serving its connections with main streets. The road has four
dual tunnels of Skm in length and the section located at the
tunnels on the inner ring road is 2.5km. It was deaiéned to
eliminate traffic congestion around Al-Haram, which is over-

crowded with visitors intending to go to the mosque (38),

2.8.1.3 Central Ring Road

This road forms a complete circle roundrMakkah.( It is
appfoximately 28km long, with some tunnels cut thfough the
mountains surrounding Makkah. It is about 4km or 5km away ffom
the Haram region. Thé central ring road consists‘of three lanes
in each directioﬁ and has several interchanges to provide links
with major primary roads leading to Al-Medina road, Jeddah old
road, Jeddah expressway, Al-Lith road, Road No. 1 leading to
Arafat, Kudi road which connects with the Ajeyad Kudi tunnels and
Makkah Al-Aushar road. It also crosses the road coming from
Mina. The central riﬁg réad and its connections with major roads

provides convenient access for traffic to Al-Haram and to other
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cities. In 1402AH, 1982AD, construction of the south-west side
of the road was started, at a point called Al-Rusifsh. The work
was finished iﬁ 1983 and this section connects Jeddah expressway
with the Kudi road. The road is of great benefit since it
carries the pilgrims coming from Jeddah to visit Holy Sites,
without entering the centre of Makkah (39X

2.8.1.4 Duter Ring Road

The outer ring road forms a circle round Makkah. It is
approximately 57km long, but the actual constructed length is
12km, starting from a point on Al Taif road between Al Adel
district and Al-Sharia village. From here, the road follows a
qortherly direction to meet Road No. 1 south of Mizdalifah,
leading to the north and south of Mizdalifah over two parallel
bridges 2.5km long, having four lanes in each direction and being
15 metres wide. The road providesyeasy access to Arafat and
assists the flow of traffic in both directions since it basses
under the bridges already mentioned above and connects Arafat
with Mina. The section of road from Al Taif road to Mizdalifsh
cost S.R. 400 million (equal to £2,060 million). The part yet to
be completed is estimated to cost S.R. 90 million (equal to £464
million) (40),

2.9 The City Main Streets

This system consists of a network of the major city roads

which eventually links up with the city centre and Al Haram area.
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The central region was accustomed to a high density of traffic
due to the lack of an alternative route avoiding it. At the time
of the existing ring roads mentioned previously, these roads
linked up with them, diverting the traffic flow away from the
Haram area. This was thought to be a well-balanced city network.
The system provides services for the districts if serves and
connects them with the ring roads, thereby creating easier access
to the city centre and lessening traffic jams on the main
streets. On the other hand, traffic jams still exist on some of
the roads and this problem will be analysed under traffic
congestion and bottle-necks in a subsequent Chapter. In this
section, the sthdy is devoted to the main city street; in order
to establish their condition and function in serving the city
traffic. Some of the main city roads have been improved because
it is important to relieve the congesti&n on them as they often
take a direct route to Al-Haram, passing through high density

residential areas.

2.9.1 Projects to Improve Main City Streets

In 1400AH, 1980AD, a project was undertaken fo improve the
look and function of some streets leading to Al-Haram. Abrshim
Al-Khalil street is one of the most important leading t6 Al-
Haram. The road was widened to 25 metres which required the
deﬁolitipn of some houses, resulting in S.R. 157,962,629 (£813.7

million) being paid to house owners (1), This street drew its
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importance from providing a direct contact with Al-Haram and
serving Al-Missfalah district, which is becoming densely
populated by pilgrims during the Hajj, keeping it busy most of
the time. Thus, widening its narrowest part is of great benefit
to both pedestrians and traffic. The road carries a high volume
of traffic at all times. In addition to this, it carries a high
proportion of'pedestriéns and pilgrims travelling to Al-Haram
during Hajj end Ramadan. The proportion of pedestrian-movement
remains at an almost normal level for the rest of the year. The
length of the street between Al-Haram and Al Yemen foad is ékm,
with two lanes in each direction (42), It can be classified as a
dual carriageway from the point where 1t‘starts at Al-Shusbikah
district, goin§ southwards and passing through a high density
built-up area.

The other street which was also improved is Ajeyad Assaad
street. This follows a westerly direction from the point where
it joins with the tunnels coming from Mina. This road links
Ajeyad Assaad with Al-Haram area, opposite the King's Gate of Al-
Haram. It is approximately lkm long with three lanes in each
direction and it crosses the Al-Haram ring road which the sacred
capital's municipality is constructing (43), The road is vitally
important because it connects Mina directly witﬁ Al-Haram,
through the tunnels. This makes for easier and quicker access
for traffic éonvetging on Al-Haram during the Hajj, which in turn
reduces the congestion on the Haram road which passes through

many districts on the way from Mina.
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There is another branéh of this atfeet which tekes a
southerly direction, namely Ajeyad-R'ii Baksh street. This was
widened to 25 metres and is approximately 3km long, with two
lanes in each direction (44), This road links Al-Haram with
Jabal Al Thur street, south of Al Haram. It ia vital aé it
provides a direct route between Al Haram streét, the parking area
and Road No. 1 leading to the holy sites. The same road also
provides services fér Ajeyad and Al-Missfalah districts and also
for hospitals and hotels around it. It serves shops facing the
King's Gate of Al-Haram. The road carries a high traffic volume
to Al-Haram area at Hajj and Ramadan, creating a car parking

problem. This will be analysed in one of the following Chapters.

2.9.2 Al-Haram Street

This road forms a semi-circle around Al-Haram, connecting
all streets leading to it from west, nofth énd south. It goes
northwards from Al-Haram area at a point called Al-Qushashiah to
a spot near Al Maabda district. This road can be classified as a
collection and radial road as it attracts most of the traffic to
Al-Haram and, at the same time, distributes it to different
centres after the prayer time. This road provides services
specifically for the Central. Business District (C.B.D.) and gives
access to the multi-storey cér park next to Ai-Haram. The street
is busy constantly, with a peak period at the time of daily

prayer and a critical peak at Friday Prayer. Pedestrians also
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intermingle with the cars crossing to Al-Haram, causing frequent
traffic jams and congestion. Thus, the completion of the Al=-
Haram ring road will be of great benefit in alleviating this
problem and in easing the traffic flow. The street is surrounded
by a high density built-up area, with multi-storey buildings on
both sides facing Al-Haram. The road is one-way, but has two or
three lanes and is gpproximately 3.5km long (45). It is
suggested that there should be zebta‘crossings every 200 meters
in order to control pedestrian movement. This would separate the
people on foot form those driving and would provide a short term
solution the the congestion until the Al-Haram ring road has been

completed.

2.9.3 Ibn-Khaldoon Street

This road is located to the west of Al-Haram.; It starts at
a point called Al Shubikah and continues westwaras, crossing the
central ring road and then jdining the Jeddah expressway. From
the starting point until it meets the Jeddah expressway, the road
is approximately 8km long and two or three lanes wide when
approaching the expressway. It passes through busy and high-
density built-up areas. The road praovides services for the
districts it runs through and the commercial area along both
gides of it.' The route links the Jeddah expressway with the Al-
Haram area and gives access to traffic between Al-Haram and
Jeddah. At weekends and to somerexteﬁt during the week, it

carries a high proportion of traffic to the Al-Haram area, where
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the number of visitors increases duriﬁg Rahadan and the Hajj,
putting pressure on the Al-Haram locality. The traffic volume on
this road aﬁ&‘;tﬁer main streets will be discussed in Chapter 5,
from data obtained From<the Hajj Researeh Centre’wﬁere a survey
was carried out in 1983, to count cars on main streets during the
Hajj, and three moﬁths after the Hajj. The duration of time this
survey represents is three days during the Hajj énd‘one'day
outside the Hajj. The‘analysis also makeé Use of the results of

the personal fieldwork carried out in 1985,

2.9.4 Abdullah Ibn Az-zubayer Street

This road is located to the west Ef Al-Haram, I£ meets the
Haram street at two poinfs, one in the north at Al Maala, near
Makkah's main post office, and the other atithe Al-Shamiah
district, west of Al-Haram. It runs through the Al-Falg hills,
sloping slightly from the starting point. This road is one-way,
(traffic flow is froh north to south), three lanes wide and
approkimately lkm long. The road provides“services to the Al=-
Haram area, the cﬁmhercial area and to the hotels Which extend
along both sides. It élso serves the residents of Al Shamiah énd
Al Falg district (as far és Al-Haram). This road is subjected
to é high volume of traffic during Hajj and to a lesser extent at
Ramadan and'during thé rest of the year. In addition to this,
many pedestrians uée the road on their way to Al-HaQam, which

causes problems similar to those of Al-Haram street. A zebra
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crossing is necessary to alleviate the problem.

2.9.5 Al-Taneem Road

This road is located north of Al-Haram, étérting ffoh Al-
Ummrah mosque and connecting with Al-Medina expressway. From
this point the road turns south and links witthabal Al-Kaaba
street and hence ihe Al-Haram area. From Al;Ummrah hosque to
Jabal Al-Kaaba street the road is approximéfely Skm long with two

(46), 1t provides services to‘Al-Haram

lanes in each direction
area, where the traffic to and from Al-Medina uses this road.
This makes the road very busy most of the time, particularly

during Hajj and Ramadan. It serves the districts through which
it passes and the government offices and hospitéls along both
sides. There is great pressure both from local traffic and that

coming from Al-Medina.

2.9.6 Al-Aziziah Street

This street is east of Al-Haram and links Al-MaaEdaa
district with Al-Aziziah district. Al-Meabdaa street provides
contihuity for this road to Al-Haram street, and at one fime waé
the only connection with Al;Haram, experiencingla high level of
local traffic and traffic coming froﬁ Taif., This street is now
conneéted wifh Al-Haram directly through tunnels by a roéd
parallel to it and starts Fromkthe south at Al-Aziziah disfrict.
This serves the approacﬁiné traffic from Taif so that it does not

cross local traffic, helping to reduce the heavy use of this
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road. The foad ﬁas direct connection with Al-Haram and from a
point called Dugm Al Waber on the central ring réad is
approximately 9%m long, with three lanes in eaéh direction. It
serves Al-Awaly district, south oF‘Al-Aziziah district, and the
district through which it passes for schools, hospitals and
government offices. It is also vitally important because it
connects the university of Umm Al-Qura with the cenfr;l(ring
road, which‘attracts much traffic in connection with th9
university. From 08.00 to 09.00 the sﬁreet is busy with student
cars converging on the university from different districts within
the city. Other factors keeping this street busy are local
traffic, visitors to hospitals coming from other areas, and buses

serving the residents of Al-Aziziah district.

2.9.7 Al-Rusifah Street

fhis road is west of Al;Haram. Starting in ;he southefn
part of Al-Hindawiah district, it follows a northerly route,
crossing Ibn Khaldoon sﬁreet, and meets the old Jeddah road. It
provides services for Al-Hindawiah and Al-Rusifah district and
the commercial area along both sides. The street is
approximately 4km long with two lanés in each direction. It is
busy with cars in the commercial area between Ibn Khaldoon street
and old Jeddah street, where two peak periods occur, one invthe
morning and the other in the afternoon. This road passes through

a low-density built-up area, which is mentioned above.
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2.9.8 Al-Mansoor Street

This street is considered an extension of Abrahim Al-Khalil
street. It starts at the point where. Jurham street' meets
Abrahim Al-Khalil street and takes a northerly direction,
crossing Ibn Khaldoon street to meet old Jeddah road then crosses
that to meet Qasar Al-Diafah street. It is approximately Skm
long, with two lanes in each direction. This street serves the
districts through which it passes and the shops which line its
sides. It is a busy street since it carries a high proportion of

shoppers' cars and many pedestrians.

2.9.9 'Al-Hejoqn Street

This street is north of Al-Haram and takes an east-west
direction to meet Al-Haram street at a pioint called Al-Maala, -
starting from a spot linked with Al Taneem street. This'road is
approximately 2km long with two to three lanes in each direction
(47). The built-up area has influenced the shape of this road
and its width. The street is busy most of the day where it
passes through densely populated districts such as Al-Utibiah.
This .road serves the residents of Al-Utibiah travelling to Al-
Haram area and it also serves the shops of the commercial area
along its route. In addition to this, it provides services for
vehicles coming from old Jeddah road and heading for districts in
the north of the city. This, together with the local traffic,

generates heavy use for this road, keeping it busy and congested.
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2.10 Secondary Streets

This type of road network consists of narrow streets,
relatively shorter than the main streets. Total network length
is approximately 6lkm which is less than the length of arterial
roads and main streets, the combined length of which is 169Km.
This type of system provides services for the built-up areas and
connects them with the main streets. The traffic in this system
flows in two directions, without a central reservation which is
characteristic of the main streets and arterial roads. As
mentioned earlier, the purpose of the central reservation is to
separate the traffic passing in each direction, feduce accidents
and control treffic flow. It is not poséible to construct a
cenﬁral reservation on secondary roads because the roads would
have to be widened and houses demolished in the process. This is
not considered necessary since secondary roads do not carry as
much traffic as main and arterial roads. In this section three
streets in this system in Makkah will be discussed in order to
establish their function and traffic conditions on them.

2.10.1 Jurham Street

This street runs parallel between Abrahim Al-Khalil and Al
Mansoor streets. This street is two-way, with one lane in each
direction, and is approximafely 3km long. It connects Abrahim
Al-Khalil street with Ibn Khaldoon street. Jurham street
provides services for the built-up area in Al-Tundubamay

district. It serves the public bus station in this district,
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which is considered to be one of the main bus stations in Makkah.
It also provides services for Suk Al-Khanam (livestock market).
Additionally, it serves schools and the girls' university, which
keeps the street busy during two periods, one in the morning and
the other in the middle of the day (07.00 - 08.00 and 13.00 -
14,00). Many cars use this road, transporting boys and girls to
and from their places of study (48X

2.10.2 Khalid Ibn Al-Walid Street

This street starts at the junction of Jabal Thur street,
which runs to Al Haram. The road passes the multi-storey car
park at Al-Missfalah and runs parallel with Abrahim Al-Khalil
street, which it joins at a point called Suk Al-Barnoo. It is a
two-way street, which is approximately 2.5km long and has one
lane in each direction. The street serves a clinic, schools,
grocery shops and the residents in Al-Missfalah. It is one-way
from the grocery shops as far as Al-Haram. A zebra crossing is

required on this road to allow pedestrians to cross safely (49),

2.10.3 Al Jazair Street

This street starts at the connection with Al-Hejoon street
and crosses Al-Utibiah district to meet Al-Hajj street. It is
one-way to allow the passage of one car with easé and is roughly
3km long. The street is busy, with an afternoon peak (16.00 -

21.00) when shoppers frequent the clothes shops which line it.
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It provides services for residents and schools, also shops

located to the north of thig street (SDX

2.11 Tertiary Streets

This system takes the form of arterial roads in the
residentiasl areas of each district within Makkah. This network,
known in Makksh as alleys, provides access to secondary and main
streets for residents of each district. Some of the alleys are
wide enough to cater for local traffic, but others are narrow and
winding, restricting movement of motor vehicles within’diatricts
and between one district and another. The narrow alleys make it
difficult for ;mbulancés, fire engines etc. to gain access. This
problem should be given priority by the city planners and the
alleys widened to allow the passage of traffic. An example of
this are the alleys located at Shaib Ali and Shaib Amir.

2.12 Tunnels in Makkah

The characteristic topography of Makkah is very steep and
built-up areas are surrounded by Hiils and mountains which, in
turn, create'problems in communications between the scattered
areas of the city. The overland roads could be used to link
these areas, but wduld create a design problem in constructing
short roads, suitable to meetltravelling demands within the city.
The city planners have given priority to this problem and as a
result have already started to build tunnels to achieve a network

which will meet all the needs of the city and its residential
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areés. The city of Makkah benefits greatly from these tunnels
and has gained the name of "the city of tunnéls", sincé it has
more than any other city in the Kingdom. The tunnels have a
significant influence on the city network as they have shoftened
the distance be tween areas. The existing and proposed tunnels
and their function will be discussed iﬁ this section.

Tunnels are classified according to function and are here
discussed under two heads: pedestfian tunnels and vehicular

tunnels (in accordance with the municipal classification).

2.12.1 Pedestrian Tunnels

One tunnel has been specifically created for pedestrians and
forms an extension of(the pilgrims' pedestrian road from Arafat
and Mina. It extends from the Al-Haram area to a point between
Al-Aziziah district and Mina. Pedestrians use the tunAel when
walking to and from Al-Haram and the Holy Sites during Hajj (51),

2.12.2 Radial Tunnels for Vehicle Use

Most tunnels in Makkah have been constructed to carry the
flow of people and vehicles radially towards the holy mosque. In
1981, the first two tunnels were buiit and these are in use at
the present time. The first tunnel connects Al-Missfalsah
district (opposite the multi-storey car park) with Al-Haram
district (facing the King's Gate). The length of the tunnel is

700 metres and the width 16 metres, one half being designated for
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pedestrians and the other half for cars. The second tunnel (also
facing the King'a’Gate)llinks the pilgrims' parking epace with
Al-Haram street. The tunnel is 1800 metres long, 16 metres wide
and divided as the previous one. These two tunnelslare connected
with two channels, serving as emergency exits. The purpose and
function-of the tunnels is to speed up the traffic from the
points mentioned above to Al-Haram and to reduce the nunber of
vehicles on Abrahim Al-Khalil street.

There are four similar tunnels under construction. Two of
theae will connect Al-Tundubamay etreetqwith Abrahim Al-Khalil
street. This will attract traffic flow from this street to the
west gide of the city and will also reduce travelling time
between the two areas. /The other‘two tunnels will connect Al-
Utibish area with Bab Al-Umrsh area just to the west of Al-Haram.
These tunnels will be in use by the end of the\third development
plan in 1990 (52), |

2.12.3 Recommendations

The tunnels which already exist in the city of Makkah
require some maintenance to keep them functioning efficiently and
to attract regular users. Ae observed, we would strongly
recommend that the engineer find a aolution to the lighting level
inside the tunnels in order that it should correspond with that
outside. Drivers'vision is affected by the light difference,
making it difficult to adjust on leaving the tunnels. In some

instances there is no lighting at all outside the tunnel, as in



- 127 - Chapter 2

the case of Al-Suliminiah tunnel, making it hazardous when
driving at night. In insufficient light, it is also difficult to
follow road signs. Accidents have occurred due to inadequate
lighting. For example, an accident happened at the exit of one
of the tunnels between Al-Haram and Al-Aziziah. It was during
the night and the driver was confused because of the poor
lighting and hit the wall outside the tunnel (33), Finding a
solution to this problem will reduce accidents in the city.
Another point is also strongly recommended and that is the
building of a concrete canopy at the entrances and exits of the
tunnels. This would preven@ rocks from the mountains falling on
to the approach roads to and from the tunnels. This
recommendation.should be given priority by the city engineer
because falling rocks present a great danger, particulafly in the
rainy season when drivers and their cars are at risk. Also,
falling rocks could obstruct and damage the roads linking the

tunnels.

2.12.4 Tunnels on the Ring Road

A number of tunnels are needed for the ring road system in
Makksh. These tunnels would reduce the problems of restriction
facing the city network, caused'by hills and mountains. Hills
and mountains no longer stand in the way of developing the city
network, due to new methods of technology, so that many roads now

cross them (see Plate 3).
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There are four tunnels on the Haram ring road, three of
which have been completed and are open for traffic. Two tunneis
are located to the east and north of the Haram and two are to the
south. On tﬁe inner ring road five twin tunnelé have been
finished. Two were opened for traffic during Hajj 1404AH
(1984AD). On the central ring road, three tunnels are proposed,
and one tunnél is scheduled on the western section of the outer
ring road. No construction has yet been started (54),

The completion of the tunnels will raise the capacity of the
city network by providing potential services for the traffic flow
within Makkah. The proposed tunnels will enable the ring roads to
fulfil their function completely, in speeding up and organising

the traffic flow at peak times and day to day.

2.13 The City Network Flyovers

There is no data about flyovers in Makkah, but‘personai
Fieidwork was carried out in 1985 in order to establish the
function and imborténce of flyovers to the city network. Two
flyovers covered by the survey mentioned above are discussed
below. Several Flyoveré are sigﬁificant to traffic flow within
the city, and provide access to, and ease connections with, other
roads. Flyovers are vital to the city network in that:

A they facilitate continuous tréffic flow and ease traffic
jams bn roads coming from different directions;
é they_facilitate interchangé from‘one route to another, while

maintaining the speed of tfaffic on the city network;
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c they play an important part in reducing the number of
traffic lights required at the junctions on flat routes,
thereby enabling cars to keep moving at a good speed.

D they contribute to the reduction of accidents at junctions.

2.13.1 The Important Flyovers

Two important flyovers, covered by the 1985 survey, ease
traffic congestion in streets over which they pass. These
flyovers are: ,

1 Ibn Khaldoon streét flyover; and
2 Qassar Al-Diyaffa flyover.

Ibn Khaldoon street flyover is located on thé main street,
coming from west to east, and goés directly to Al-Haram. This
flyover carries the traffic from Jeddah expressway to Al-Haram
where it ensures continuity of traffic flow without interfering
with the traffic on Al-Mansoor street, which passes from séuth to
north. Since the opening of the flyover traffic congestion has
been eased, delay reduced and the pressure of vehicles lessened
on the streets mentioned above, where previously traffic lights
had been in use.

Qassar Al-Diyaffa flyover is located on the main street from
the old Jeddah road. This.flyover carries traffic from old
Jeddah road and goes in the direction of Al-Utibiah district and
northern parts of the city. This flyover also ensures continuity

for traffic travelling from west to east, without affecting the
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traffic flow on Al-Taneem street, which runs north to south. The
flyover separates the traffic from Al-Medina expressway and going
through Al-Taneem street. The speed of traffic is maintained
and, since the flyover has been in use, there have been fewer

accidents at the junctions.

2.13.2 Recommendations

Observation in the survey showed that traffic using the
flyovers, particularly at junctions with the overland routes,
would benefit from two improvements: more space should be
provided where the flow from the flyovers joins the flow on the
overland route, in order to allow the traffic to merge smoothly;
also, there should bé a mirror on roads joining the flyovers.
The mirror should be placed at junctions to enable‘drivers to
assess the volume of traffic before joining it (éee Fig. 2.9).
This would help to reduce accidents and prevent a reduction in

traffic speed.

2.14 Floods in Makkah

As mentioned in the previous Chapter, rainfall in Makkah
fluctuates greatly, sometimes occurring at infrequent intervals
and at others being characterised by heavy, torrential rain.

Among visitors to Makkah was Burckhardt, who came to the
city in the eighteenth century. In his description of Makkah's

climate, Burckhardt wrote:
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The rainy season usually begins in December, but the rains

are not uninterrupted, as in other tropical countries,

falling at intervals of five or six days but then with great

violence (55)°

As mentioned above, the city of Makkah lies amid a complex
of mountains and alluvial valleys which take a gradient from
north to south and cause flooding to be drastic. The mosque is

situated in a low part of the city at an elevation of 227 metres
above sea level, while Al-Maabdah, north of Al-Haram, is 311
metres above sea level and Jarwel district, south of Al-Haram, is
278 metres above sea level (see Fig. 2.10) (56).

The gradient of the valley from north to south (as seen from
the figure) and the topographical conditions cause many
difficulties during the rainy seasons. At this time, most areas
of the city suffer from flooding, especially around Al-Haram
where the water overflows, due to its location in the low part of

the valley (see Plate 4).

2.14.1 The Effect of Floods on the City of Makkah

During the rainy season in Makkah, the impact of
topographical conditions, mountains and hills, together with the
gradient of the valley, causes water to gather very fast and run
rapidly down the valley of Abraham towards the lower parts of the
city. This turns Makkah into a temporary lake, with houses
surrounded by water and city roads overflowing. Sometimes such
severe flooding is experienced that houses are swept away and

roads are badly damaged.
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One of Makkah's historians mentioned the violence of floods in

the city when he wrote:

In 1325AH (1908AD) and during the Hajj time it was raining
very heavily, which caused a huge flood similar to the flow
of the Nile River in Egypt. The flood swept away more than
one hundred houses and filled city streets with rocks and
gravel. The depth of water in the city streets was 2
metres. This caused the city traffic to be interrupted and
people could not even cross from one side of the street to
the other on animals, which it was very risky to do. Some
people were seen swimming from one side of the street to the
other side (57)°

It can be seen from the foregoing that flooding has a great
influence on the city, especially upon roads which are considered
the most vital part, as an arterial link between the city
centres. When affected by floods, these roads become completely
paralysed. It can be deduced th;t road conditions in the past,
when they were often sand&, were greatly affected by running
water during times of flood, causing damage to the roads and
restricting traffic. Tﬁese restrictions have been discussed
above with reference to the fact that city roads were unpaved and
old methods of transportation were used. With the introduction
of cars and the development of street patterns, city roads becéme
asphalted and suitable for modern traffic, although stili being
affected by floods. Referring to rainfall, this runs from hills
and mountains towards the city sedimentary plain, where part of
it seeps through the soil and the rest continues to flow over the
land surface, causing flood damage to the inhabited areas within
the city. The expansion of the city's built-up area has reduced

the amount of soil asvailable for water absorption. The
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replacement of sandy road surfaces with asphalt has further
decreased the seepage area and therefore the problem of running
water has increased. This creates great problems for modern

transport and the city traffic.

2.14.2 The Effect of Flooding on Recent Roads and Automobiles

As the city of Makkah lies in the valley of Abrahim, amid
complex topographical features, the earliest roads to be created
followed the natural course of the valley. This aggravated
flooding on the city's main roads, which were asphalted and lay
on the plain, which was affected by flood water. The stones and
mud which are wéshed down from the hills, mountains and upper

.valley, abradcpé the asphalt road surface, thereby causing damage

(see Plate 2.5). Potholes are commonly seen on city roads during
the rainy seasﬁn, which in turn form pockets for water collection
(this situation could reduce the city network's level of services
and affect the city traffic). Flood debris can cause severe
damage to vehicles and also result in congestion and accidents,
since drivers swerve to avoid obstacles in their way. Potholes
and flood material temporarily restrict the amount of road
available for use, causing congestion and delay. Unfortunately
no data is at hand concerning the cost of removing flood debris
and repairing roads after thé rainy season.

Another difficulty caused by flooding is the skidding of
cars because asphalt surfaces become wet very quickly which

reduces the level of wheel friction (58). This could lead to
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Plate 2.5 Damage to city streets caused by severe flooding (1980).
Source: Majdi, M.Hariri (1986).
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accidents through cars skidding out of control, either into the
side of the road or into oncoming traffic. When flooding is more
drastic, vehicles can be swept away, resulting in death, as

occurred in 1391AH(1971AD)(59X

2.14.3 Controlling Floods

Since flooding has caused such problems for Makkah, the
inhabitants and governments have, at different times, tried to
control flooding in order to protect the city. A map concerning
the drainage of fload water has been obtained from the Ministry
of Municipal and Rural Affairs and more data is available from
history books of Makkah, relating to flood control. This
information has been referred to in considering the previous and
present strategy. Different methods have been adopted to control
flooding, including the creation of sewers, dams and tunnels. It
is important to note that the concept of dams varies from period
to period, accordiﬁg to the strategy followed by those in charge
of flood control.

In the Kuza'a period (beforthhé Islamic period, pre-556AD),
flood damaged the entire city of Makkah end surrounded the holy
Kaaba. As a result, the Kuza'a tribe built a wall around Al-
Kaaba which was the first time the city had been protected from
flood. The wall built at this time was in the form of a dam, to
protect the Haram and Al-Kaaba (60),

In 17AH (597AD), at the time of Khalif Ummar, the flood was

devastating, destroying houses and crossing the wall where it
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damaged some parts of Al-Haram. A soil dam was built north of
Al-Haram at Al-Mudaa and this.consisted of large stones with
earth between them. This dam forced the flood to divert from the
Haram area towards the valley of*Abrahim. Thus, the Haram and
houses near to it were protected (61),

It can be seen from the foregoing that most of the strategy
followed to control flooding was limited to the Haram area and
nearby houses. This was not sufficient to protect the whole city
from flood. As a result, the need to safeqguard Makkah from
deluge became a matter of great concern for the city authorities.

In 916AH (1486AD), a stone dam was built at Herra mountain,
éprth of Al-Haram, on the way to Mina. This dam prevented the
flood from reachlng the upper part of the city of Makkah, but
when the volume of flood water became too great, the dam leaked,
although there was no severe damage to the city. In addition to
the city being saved from flooding, the water was diverted in a
westerly direction towards Jeddah and the Red Sea. Since the
creation of this dam was successful, another was constructed in
the Ajeyad district. The purpose of this barrage was to
eliminate flood water coming from Ajeyad area towards Al-Haram,
thereby reducing the risk of flooding in the latter. This dam
still exists to the present day (62),

It can be said that the city drew great benefit from these

dams in preventihg flooding in the urban area. However, flooding

still occurs in Makkah as a d;reét result of rainfall overflowing
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the city streets. It is necessary to drain the water in the
urban area in order to reduce the damage to city roads. As a
result, new technology has been adopted by the Saudi government
to control the flooding within the city.

In 1375AH (1955AD), a project was launched to excavate a

tunnel under the Haram area. This tunnel runs towards tﬁe east,
starting behind the mountain of Al-Safa,.which faces the Ubo-
Qubyes mountain. It provides access for the flood to pass under
Al-Haram and continue southwards to the outskirts of the
city (63).
While the tunnel mentioned above prevents fléoding in Al-
haram, it is of no great benefit to the rest of the city because
it is not comprehensive enough and most city streets still suffer
from flash flooding. This is the case in Al-Haram street and
Abraham Al-Khalil street. The latter passes Al-Missfalah
district and the tunnel (already referred to) passes under its
road surface. The tunnel was not provided with collection
chambers in this area, so the street becomes flooded, sometimes
paralysing the traffic flow.

The city authorities acknowledged this problem and planned
to adopt a comprehensive method to control flooding on city
streets to enable traffic flow to continue. As a result, in
1976, a project was startea to build a complete rain water
drainage network to serve the entire city (6&)‘ In 1984 the
scheme was completed and the principal water drainage network now

extends through the main valley water course. The cost of this
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project was S.R. 241 million (£4,677,611). The network consists
of cement boxes, sewers and ready-made concrete tunnels, the
purpose of which is to collect rain water and drain it towards
the outskirts of the city (see Fig. 2.11). The network provides
collection chambers on the main streets which allow the rain
water to seep through existing tunnels, thereby reducing the
incidence of flooding drastically within the city of Makkah., The
collection chambers occur every 80 to 100 metres.

The project also included a diversion wall which re-routed
the flood water coming to Makkah from the north. This wall kept
the water flowing to the north with a slight westerly
inclination. Two dams, positioned at Al-Shuhadah district, kept
the flood taking a north course to Fatmah valley (65),

In spite of building the rain water drainage network, the
city still suffers from flooding. I observed this personally
during fieldwork in 1985, when the rain water gathered rapidly,
overflowing the city streets, causing difficulties for‘city
traffic. Unfortunately no photographs were taken at the time (due
to lack of a camera), but the daily newspaper published
photographs and these are used to substantiate the observation.
In the same year, water was seen to be lying in some areas where
it remained for four days, eventually being evaporated by the
heat of the sun. This occurred in Al-Rusifah district street
(see Plate 2.6) and Al-Abtah street, near Al-Maabda district.

Figure 2.12 also shows the areas affected by flooding sand
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stagnating water lying on the city streets. This stagnant water
remaining after the rainy season creates problems for city
traffic as driving becomes hazardous. Thus, these streets are
avoided, causing severe congestion on alternative routes which

are unaffected by the water.

2.14.4 Recommendations

It is obvious from the foregoing that the rain water
drainage network absorbs water only on the city's main streets.
There should undoubtedly be a sewer extension to minor city
streets and alleys in every district, with collection chambers to
allow seepage into the main drainage network. This would help to
end the problem of stagnant water, reduce the damage to road
surfaces during the rainy season, and also alleviate coqgestion
on the roadQ. In addition, as mentioned previously,
topographical features play a significant role in allowing the
rain water to gather and run very fast towards main city streets.
Collection chambers are required in the foothills, in addition to
those already recommended. This measure could lead to the
reduction of the drastic amount of running water during the rainy

season and lessen traffic congestion at that time of year.

2.15 Conclusion
It is apparent from the discussion of this chapter that the
city road transport network witnessed two stages of development.

The first stage dates from the city's beginnings, durihg which
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the dominant means of transportation was walking on foot and
using animals for transporting goods and people (as existed in
any city before the invention of the motor vehicle). The second
period of development was when the city witnessed the
introduction of the motor vehicle, which put pressure on to
improve and expand these old narrow twisted streets which are the
product of an earlier age. It is clear that the development of
the city road transport network was rapid as Makkah expanded
under the influence of large o0il revenues in the Kingdom of Saudi
Arabia.

The city's present network has to provide for day to day
population movgment as well as seasonal flows of pilgrims and
visitors. The development of the city road network was the
natural response to‘an increasing demand for mobility, while the
city also grew with the rise in population and increasing numbers
of pilgrims. Road networks also had to come to terms with the
annual increase of motor vehicles heavy use which is fully

discussed in Chapter 3).
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3.1 Introduction

The population of cities is constantly changing (1), for
economic reasons and because movement is part of man's biological
instinct (2), P.W. Daniels has classified the motives for man's
urban mobility into: economic; social; educational; recreational;
leisure and cultural (3). one of the chief functions of cities
is to provide -services to the surrounding region such as
commerce, finance, education\and health care. This inevitably
leads to movement from the hinterland of the city for services,
thus generating intense daily activity within the urban area (“X
From this point of view, the patterns and motivation for movement
in the city of Makkah are fairly typical. Makkah provides
services for the villages located around it, while the villager§
have the opportunity to sell their products there. Service
provision creates jobs which in turn stimulate the movement of
people within the city for work and commercial purposes, while
the traditional spatial separation between home and work place
creates daily activity of the employed population within city
centres.

The function of Makkah, however, is not only economic, but
arguably its main function is religiocus. It is the persistent
strength of the religious role which fundamentally influences the
other functions such as commercial activities, educational,
health and other serviceg which people require. Commercial
activity asgociated with religious functions plays a significant

role in catering for the residents and the stream of visitors to
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the city both during and outside the period of Hajj. The
characteristics of activity in Makkah can thus be broadly
classified into two categories: religious and economic. Makkah
is recognised as the holy city of Islam, and therefore it is the
destination of numerous Muslims during the annual pilgrimage.
These numbered over two million in 1987. To a lesser extent,
pilgrims also visit Makkah during the rest of the year. The
annual influx of pilgrims from outside the city interacts with
internal movements within the city.

The Masjid Al-Haram (Holy Mosque) is the central focus for
most of the religious activity within Makkah, This plays a
significant role in generating external trips from other city
centres every day and from rural sources to the city. It also
generates considerable internal movement (Fig. 3.1). The
internal mobility of the city population is far more complex due
to numerous factors which will be discussed later in this
Chapter. Several phenomena play a significant role in causing
people to move within the city, one of which is city growth,
which has increased distances from the outer suburbs to the
centre of the city. Another factor is the enlargement of the
Haram itself, which required the removal of houses and other
adjacent structures, resulting in the establishment of new
dwellings away from the cit§ centre, which generated trips from
the new districts to Al-Haram. The third important circumstance

causing increased travel is the growth of population from 100,000
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in 1950 ¢3) to 366,801 in 1974 (€) and 599,400 in 1983 (7),
Makkah now holds third demographic place among Saudi cities,
after Riyadh and Jeddsh. Above all, perhaps, the increasing
availablity of automobiles greatly enhanced population mobility
in Makkah and provides the focus of this Chapter. Some reference
is made to the growth in the number of vehicles in Saudi Arabia,

to put the matter into context.

Fig. 3.1 The movement of Pilgrims and visitors within Makkah
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3.2 Car Ownership in Saudi Arabia

The number of vehicles in Saudi Arabia before 1960AD is
unknown. However, there are figures for the period 1960-1985-
(Table 3.1), which give an overall indication of the trend in
vehicle growth over 25 years. A comparison between the number of
vehicles in 1960 and 1985 (Fig. 3.2) shows more than a hundred-
fold increase from 36,382 to 3,919,871. Figures given in the .
Table derived from official sources are however suspect for
certain periods, especially the period 1968-1971AD. Levels of car
ownership clearly correspond with the general economic growth
witnessed by Saudi Arabia since 1950 (BX. This can be shown by
the extension in the length of modern roads, from lllkms in 1950
to 20,238kms in 1980 (9), reflecting the increase of oil revenues
from SR 34,000,000 in 1950 to SR 189,295,000 in 1981 and in
government expenditure, which rose from SR 49,000,000 in 1950 to
SR 165,724,000 in 1981 (10). This economic growth has resulted in
increases in the per capita income, purchasing power and
consumption of foods and goods, as well as the construction of
many projects (11). Hence, many motor vehicles have been
required to meet the need of this social and economic revolution.
The country has no internal waterways and limited railways which
has resulted in increasing the construction of roads, in order to
cater for the increasing number of motor vehicles (Fig. 1.1,
Chapter 1). The reduction of customs duty from l % to 3% on
automobile prices‘(lz) has meant a big extra inducement for the

Saudi Arabian population to buy cars. Thus, national car
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Table 3.1 Number of motor Vehicles in Saudi Arabia 1960-1985

Year A.H. Year A.D. No.of Vehicles Increase %*
1379 1960 36382 -
1380 1961 43185 18.70
1381 1962 47847 10.80
1382 1963 57738 20.67
1383 1964 71831 24,40
1384 1965 88874 23.72
1385 1966 80751 -9,13
1386 1967 90552 12.13
1387 1968 12621 -86.00
1388 1969 17260 36.70
1389 1970 19323 11.90
1390 1971 23308 20.60
1391 1972 144768 521.00
1392 1973 180185 24,40
1393 1974 242974 34.80
1394 1975 355022 46.10
1395 1976 514361 44 .80
1396 1977 774443 50.56
1397 1978 1112973 43.70
1398 1979 1432909 28,70
1399 1980 1723116 20.20
1400 . 1981 2069479 20.10
1401 1982 2467903 19.25
1402 1983 3018811 22.30
1403 1984 3569009 18.20
1404 1985 3919871 9.80

*The percentage calculated by the Author.

Source:Statistical Yearbooks see[13]
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ownership increased from 14.5 cars per thousand people in 1962 to
409 cars per thousand people in 1985 (Table 3.2). There is a
considerable variation in price between type of cars imported
into Ssudi Arabia, with American and European cars costing more
than Japanese (Table 3.3). The lower price of Japanese cars,
which have been increasingly imported into Saudi Arabia, has
contributed towards extending car ownership among the Saudi
population. The low cost of locally produced petrol in Saudi
Arabia also encourages people to use cars. In 1987 the cost of
one gallon of Saudi petrol was SR 2.16 (£0.30 at the rate of
£1.00 = SR 6.95). This low fuel price encourages car usage for

all types of journeys, including those undertaken for leisure.

Table 3.2 Car ownership in Saudi Arabia (per '000 persons)

Year Number of population Number of cars owned”
1962 3,297,657 (@) 14.5
1974 6,726,466 (b) 36.2
1985 9,584,664 (C) 409.0

* Figures calculated by writer

Sources:

(a) Al-Sharif A.S. 1982, The Geography of Saudi Arabia, p.107
(b) The population census for 1974, Saudi Arabia

(e) Al-Ruiithii, M.A. 1979, p.35
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Table 3.3 The price of cars by type

Type of car Price in Saudi Riyals

American 78,000
European 40,000
Japanese 35,000

The prices given are for cars which carry 4-5 passengers

Source: Balbuide Motor Vehicle Agency, Jeddah, 1987.

3.2.1 Car Ownership in Makkah

The number of vehicles in Makkah before 1960 is unknown.
However, figures since 1960 (Table 3.4) give an indication of the
sharp rise in vehicle growth over a period of 23 years. This is a
result of much the same factors which influenced the growth in
the number of vehicles in Saudi Arabia. In addition, the
religious significance of the city and the role which it plays in
attracting both pilgrims and visitors during and outside the
period of Hajj, stimulates a heavy.local demand for transbort
services. The city population has a spending power resulting in
wide car ownefship. Table 3.4 also shows that these increases
have fluctuated. The extreme changes between 1960 and 1971 may
reflect economic factors, such as the closure of the Suez Canal,
an economic crisis,'the import restrictions made by fhe Saudi
'government on certain types 6f car (such as Ford) and the boycott

of some European countries trading with Israel (1&). After 1971,

Table 3.4 shows a steady growth in the number of vehicles. A
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Year Year Makkah Increase Al-Madina Increase
A.H. A.D Z* Ei
1379 1960 8967 - 720 -
1380 1961 9429 5.15 797 10.60
1381 1962 7901 -16.20 927 16.30
1382 1963 9384 18.70 1077 16.18
1383 1964 11139 18.70 1399 29,80
1384 1965 12172 9.30 1663 18.80
1385 1966 13675 12,30 2215 33.19
1386 1967 14217 3.90 ? ?
1387 1968 855 -93.90 ? ?
1388 1969 1342 56.90 588 -73.40
1389 1970 1288 -4,00 534 -9,18
1390 1971 1790 30.90 734 37.40
1391 1972 11900 564.00 7238 886.00
1392 1973 13588 14.00 8777 21.00
1393 1974 16501 21,40 11266 28.30
1394 1975 24047 45,70 17862 58.50
1395 1976 31660 31.60 26406 47.80
1396 1977 47113 48.80 36815 39.40
1397 1978 58754 24,70 44965 22.10
1398 1979 - 68957 17.30 49307 9.60
1399 1980 74797 8.40 55888 13.30
1400 1981 81197 8.50 63713 14.00
1401 1982 100516 23.70 79480 24.70
1402 1983 116509 19.60 103197 29,80

*Figures shown in the table calculated by the author,

?7Data not available.
Source:See Table 3.1
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comparison between 1960 and 1983 shows an increase in vehicle§
from 8,967 to 116,509. Figures given for certain periods are,
however, suspect, as mentioned above, especially those between
1968-1971. Overall, the car ownership in Makkah increased from
56.4 cars per thousand people in 1962 to 208 cars in 1983 (Table
3.5). Comparing car ownership per thousand in Makkah and Al-
Medina (Table 3.5) it was found to be higher in Makkah (Fig.

3.3). In both cities car ownership levels are above the national

average.

3.3 Car Ownership in Makkah in 1985

_ From the foregoing it is obvious that the nature of car
ownership in Makkah needs elaboration. In 1984 an intensive
investigation was made by the author at the Traffic Office in
Makkah and at the Traffic Police Headquarters in Ryadh. The
investigation reveaied that the only data available were the
crude figures of car numbers in the city. Figures from the
traffic police do not include specific details about car
ownership in the city or its spatial distribution. As a result,
a socio-economic survey was designed in 1985, to fill the gap in
data. The investigation had also revealed that no data existed
regarding population mobility, so this was included in the
survey. This was to establish present private transportation
characteristics and the contribution of private cars to

population mobility,



Table 3.5 Car Ownership in Makkah and Al-Madina

Year Population Number Cars Owned per '000 *
Makkah Al-Madina Makkah Al-Madina
1962 158908(1) 71998(1) 49,7 12.8
1974 366801(2) 198186(2) 45.0 56.8
1983 599400(3) ? 208.0 ?

¥Figures calculated by the author.

Source:(1)A1-Ruiithii ,M.A.1979.The Geography of Saudi Arabia.p35

(2)The population census(Makkah) 1974.p.85 and p.80

(3)AL-Gazawii,1985,Makkah Fi-Shazarat AL-Zahéb,revised by

Dr.A1-Gamdy.p.58
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3.3.1 Survey Method

The survey comprised two elements: the household interview,

and the roadside interview, designed to establish details of

trips within Makkah, and the nature of car ownership.

3.3.1.1 The Household Interview

The survey was conducted within Makkah's 36 districts and
sub-districts, in addition to small villages which were excluded
from the survey. The sampling frame and trip origins and
destinations were based on the household in Makkah. The chosen
time for distributing the survey was between 17.00 and 19.00
hours on weekdays, to maximise the likelihood of the head of the
household being at home. The head of the household was asked to .
provide the trip-making details of every member of -his house over
ten years of age, for the five preceeding normal weekdays. The
absence of the head of the household caused some problems. In
this instance, the oldest son was asked to give details. Women
and girls could not be interviewed because of the religious
prohibition. Refusal to give figures about income prevented any
further analysis of this variable.

For each individual, particulars of every "trip" were
recorded. These trips were defined as being a journey between
any two points. They did not need to be home-baséd and could be
of any duration from a few minutes to several hours. Any number
of trips'could be accomplished between leaving and returning

home. However, the householder did not often give information
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concerning any non-home based trips because he considered the
mention of one trip adequate, which caused difficulty in
acquiring more detailed information about trips.

~The details requested were: number in household,
nationality, age, sex, occupation, place of work and the name of
the district where each journey started and finished. If this
was unknown, it could be indicated on the interviewer's map. The
mode of travel was also asked for each trip, as well as income
level and the number of cars owned. The purpose intended as the
start of each trip was classified into one of the following:
home, social, visit, religious, pleasure, work, health, shopping
and others not specified. '

A total of 1,200 questionnaires were distributed to the
homes in Makkah (population 599,400) (15),  The number of samples
is relatively small (1%), because there was not enough time or
resources to conduct a bigger survey. The number of samples was
divided between the 27 districts and sub-districts of the city,
44 being obtained from each district. This rather crude
allocation was necessary since the number of buildings in each
district is not known and the houses are not numbered. Thus,
samples were taken at random by standing in the middle of the
district, locating the four geographical directions and taking 24
houses; 12 from the centre due south and 12 from the centre due
north, while 20 samples were taken going west and east. Similar

allocations were devised for all the other districts.
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Seven hundred samples were returned. After examining them,
the valid number of completed answers was 464, The invalid
replies were either answered incompletely or were difficult to
read. The computer analysis run was therefore based only on the

completed and valid samples.

3.3.1.2 Road-side Interviews

First, the road-side interuiew points were set up. One was
to the west of Al-Haram area, on streets leading to the west and
south of the c1ty, and the other on Al- Azizah road which leads to
the north and east. From these locations it was possible to
sample all external traffic to Makkah. Two lane streets were
chosen, using one lane for vehicles whose occupants were being
interviewed, uhile the other lane flowed without interruption. A
prominent notice about ths census point was erected and the
ourposekof the interview was explained. The interviews were
conducted on normal weekdays from 16.00 to 19.00 hours. The
decision as to which vehicles would be interviewed was taken at
rsndoh and of"course depended upon;the co-operation of the
driver. A supervisor moved between the two points to cheek thst
the interviews were conducted correctly. An hour was spent at
each point by the supervisor during the interviews. Selected
psssengers from buses and tsxis were also questioned. The
information requested from road-side interviews was identical to
that requested from the households, to acheive a complete picture

of all trips llkely to be made by the city population.
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Altogether, 1,200 questionnaires were distributed to car
drivers, taxi passengers and bus passengers (one passenger per
bus being selected) within the city of Makkah. Returned samples
‘reached 850. After checking, the valid number of complete
answers was found to be 606, the remainder being invalid due to

incomplete answers. The fipal analysis was obviously limited to

those which were complete and valid.

3.3.2 Household Survey Findings

-

The survey revealed that 22% of Makkah's households have no
car, 51.7% have one car, while 26.3% have more than two cars.
Thus, it can be said that 78% of the households of the city own
cars, which is a high proportion. In addition to this, the study
showed that there are differences in car ownership according to

district, family size, age, nationality and occupation, as

- discussed in the following section.

3.3.2.1 Car Ownership by District in Makkah 1985

Car ownership in Makkah 27 districts was found to vary from
one district to another. The computer analysis classified three
categories: low; middle and high ownership levels. This
classification enabled us to make comparisons of car ownership by
district. |

The study revealed that the number of cars owned is low in

the districts around Al-Haram area (Table 3.6). This doubtless
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on Sampling

Districts No. of Vehicles Owned Row 4
Total
0 1 2 3 +4

Low level=around

Al=Haram 4,32
Al=Qararah 2 1 - - 1 4 0.9
Amir Path 1 1 - 1 - 3 0.6
Al=Shamiah - 4 2 1 2 9 1.9
Al=-Sullimaniash - - 2 - 2 4 0.9

! Middle level-new

districts 9,32
Al=Nuzha - 1 2 1 1 ) 1.1
Al-Zahir 1 6 - - 1 8 1.7
Al-Rassifiah - 3 2 3 4 12 2.6
Al=Aziziah 2 9 3 2 2 18 3.9

High levelfar from

Al~Haram (1=7 km) 86,42

Ajiyed 7 14 7 2 1 31 . v 647
Al-Missfalh 2 27 2 2 2 s 7.5
Al=Tundbawy 6 13 2 S 3 29 6.2
Al-Hindaviah - 6 4 2 3 15 3.2
Al=Shabikah 3 9 b 2 4 23 5.0
‘Harat Al-Bab 4 10 4 3 3 24 5.2
Jarval - - 1 - - 1 0.2
Al-Utibiah 2 4 - 1 1 8 1.7
Al=Jumizah 6 7 2 2 1 18 3.9
Al=-Xhasa 4 14 - - - 18 3.9
Mina 5 7 4 1 2 19 4.1
Kudi 4 14 1 - 6 25 S.4
Al=Shishah 8 9 1 - - 18 3.9
Al=Rudah 22 26 3 - - sl 11.0
Al=Adel 5 15 - - 1 21 4,5
Jabal Al-Noor 8 12 - - )} 21 4,5
Al-Faisaliah 10 12 2 - - 24 5.2
Al-Qashalah - 16 3 - 1 20 4.3
Column Total 102 240 52 28 42 464 100.0

Source:Fieldwork,Makkah 1985
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reflects the small size of the districts compared with other
sections of the city (Fig. 3.4) and the low population of these
districts (Table 3.7). Population totals in this table represent

the year 1983, the only recent figures we have available. The

. .earlier population census of 1974 did not provide district

populations. The census of 1963 gave population.of city
districts, but was unreliable and did not include the new
© districts which appeared after 1963. No more recent population
statistics have been obtained, which prevents a comparison being
made between past and present car ownership in Makkah. We shall
therefore depend upon our analysis of the figures obtéined for

1983.

From Table 3.6 it is seen that many cars are owned in areas
located about one to seven kilometers from Al-Haram (Fig. 3.4).
This is attributable to the densely built-up areas where
buildings rise from three to seven storeys, thereby housing more
than one family, resulting in those districts becoming highly
populated (Table 3.7). It is clear from Tables 3.6 and 3.7 that
Jarwal and Al-Utibah districts have high populations, but the
ratio of car ownership is apparently low in these two areas. The
survey probably did not truly represent reality however, due to

the small number of samples from these two districts.
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Table 3.7 Population of Districts in 1963 and 1983

Districts Population Population Area in
1963 1983 Hectares
1 Al-Qushashiah 2163 1700 10.7
2 Ajiyad 10339 24800 386.2
3 Al-Missfalah 22661 77200 1950.0
4 Al-Shibikah 6822 14500 35.5
5 Harat Al-Bab 2933 10900 36.9
6 Al-Shamiah 5291 7300 13.0
7 - Al-Qararah 2737 5800 10.5
8 Suq Al-1il 3461 8100. 13.6
9 Jarwal 8630 31200 - 121.,7
10 Al-Naqa 3307 6200 21.4
11 Amir Path 11785 24900 82,1
12 Al-Aziziah* - 13600 2007.6
13 Jabal Al-Noor* - - 2015.6
14 Kudi* - - 1079.7
15 Al-Tund'bawy 12079 49800 227.5
16 Al-Sullimaniah 5868 10000 51,8
17 Al-Jumizah 11723 9200 621.1
18 Al-Utibiah 11203 62800 421.,1
19 Al-Maabdah 9935 31900 2525.2
20 Al-Faisaliah 1725 43600 1632.5
21 Mina _ 1422 2600 1260.4
22 Al-Rassifiah* - 6100 2221.0
23 Al-Hindawiah 11080 53400 353.7
24 Al-Zahra 1308 6200 - 74.0
25 Al-Zahir 11474 45000 805.9
26 Al-Nuzha 963 7700 2513.1
27 Al-Taneem* - 4900 3238.2

*New districts
Source:(1)Central Department of Statistics,Population Census
1962-63.Ministry of Finance and National Econonmy,

Riyadh,Saudi Arabia.p.35

(2)Al1-Gazawi,1985,Makkah Fi Shazarat Al-Zahab,revised
Dr.Al-Gamdy,Nadi Makkah Al-Adaby Press,Makkah.p.53
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Referring to Table 3.6 it can be seen that the highest
numbers of cars are in new districts between the areas around Al-
Haram and those furthest from it. Many of the houses in these
districts are villas with one family in each villa. This results
in a low level of population density and keeps car ownership at
moderate levels. The distance between these new districts and the
city centre may vary from 9 to 12 kilomepres .

A simple correlation analysis was used to examine car
ownership and car ownership be district (Table 3.8). Computer
analysis showed that there is a significant negative relationship
between car ownership and its distribution over Makkah's

districts. This clearly reflects the size of population and the

A

income levels.

Table 3.8 Pearson Correlation Coefficients

Variable District Family size Occupation

sig.  0.001 0.001 -

Source: Fieldwork, Makkah, 1985
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3.3.2.2 Car Ownership by Nationality

The study revealed that the Saudis owned 64.9% of all
vehicles, much higher than the non-Saudis whose car ownership
forms 35.1% of the total (Table 3.9).

The level of car ownership in Makkah among Saudis clearly
reflects higher incomes, although it was not possible to
determine the level of income among thgse interviewed. The
majority refused to give such details when requested because they
regarded it as confidential information. This fact prevented us
from examining the correlation between income level and car

ownership in Makkah.

3.3.2.3 Car Ownership by Family Size

~As a result of the survey analysis in 1985, the mean family
sizé in Makkah was found to be five persons. Thus, in the
analysis car ownership is divided into four categories according
to family size (Table 3.10). This classification is useful in a
comparative analysis of car ownership among city families. Table
3.10 shows that Group 1 has the highest proportion of cars and
alone forms 57.2%, while Group 4 is the lowest (1%). The simple
Pearson correlation showed a low relationship between family size
and the number of cars owned by each family (Table 3.8). So it
can be said that income plays a very important ro;e in the trend
of car ownership and this wiil increase or decrease irrespective

of family size.



Table 3.9 Car Ownership by Nationality Based on Sampling (1985)

Nationality Number of Vehicles , ‘Row
0 1 ) 3 L5 & 7 8 9 10 11 |Tetal
Saudi 28 158 48 27 20 6 3 6 1 2 1 1 | 301
64.9+
Non Saudi | 74 82 4 1 - - - - - 1 1 - 163
35.1+
Column :
Total 102 240 52 28 20 6 3 6 ‘1 3 2 1 464
22.,0¥ 51.7 11.2 6.0 4.3 1.3 0.6 1.3 0.2 10.6 0.4 0.2] 100.0

+ Percentage *Percentage of column total

Source:Fieldwork,Makkah 1985
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. Table 3.10 Car Ownership by Family Size Based on Sampling (1985)

?éﬁily o NuhberlafDVéhfgles Row 4
;;;e 0 1 2 o 34 A 4 Total
1 1-5 |80 157 17 4 71265 57.2
2 6-10 |17 8 28 f;z 21[156  33.62
3 11-15 | 5 15 5 1 12| 38  8.18
4 isf o= - ' 2 1 2| 5 1.0
Column , : . ; S
Total 102 240 52 28 42 | 464  100.0
7 22,0  51.72 11.20  6.03 9.05f 100.0

Source:Fieldwork,Makkah 1985
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3.3.2.4 Car Ownership by Age, Makkah 1985

o In the sdnvey conducted in Makkah, the aoe range was found
to vary from 18 to 65 years or more, but has been classified into

four groups to simplify the analysis (Table 3.11). Car ownership
- clearly varies according to age of respondent. Group 1 contains
" the youngest age group (18-32 years) and has the highest level of
__car ownerohip (58.8%) while Groups 2, 3 and 4 have 22.7%, 11% and
2.8% respectively.

‘The reason for the high level of-car ownership in Groups 1
and 2, together Formlng 86.2% of the total is the fact that in
\the age structure of the Saudi Arabian population there are more
in the younger cohorts, with the number of old and middle-aged
cohorts formlng a smaller proportion (16), Thus, it is not
~surpr131ng that car ownership in Groups l and 2 is higher than in
‘the other groups. Addltionally, the age groups mentioned above
,form the actively employed population who generally enjoy good
incomes (17), The use of the Pearson correlation showed that a
marked low relationship exists between car ownership and age

(Table 3.8).

3.3.2.5 Car Ownership by Occupation

The data obtained from the socio-economic in 1985 showed
that the range of employment in Makkah is very wide, and can be
classified into seven groups (Fig. 3.5), with the seventh headed’
"Others", eqg. seasonal work during the Hajj, office boys who

prepare tea for customers or clean offices, and the caretakers of
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Table 3.11 Car Ownership by age in Makkah(1985)Based on sampling

Group - Age Number of Vehicle Owned Row 4
Number Group, Total
0 1 2 3 +4
1 -~ 18-32 | 63 142 34 17 © 17 273 58.8
2 33-47 29 73 13 2 10 127 27.4
3 . 48-62 7 23 4 7 10 51 11.0
4 62+ 3 2 1 2 5 13 2.8
Column Total 102 240 .52 28 42 464 100.0
% 22.0 51.72 11.20 6.03.  9.0§ 100.0

Source:Fieldwork,Makkah 1985
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‘Buildings. The aim of Fig. 3.5 is to simplify the comparison of
car ownership in relation to occupation ofuthe respondent.

The study revealed that car ownership is very high in the
first three groups (Table 3.12) where it reaches 38%, 24.6% and
‘! 21;5% respectively. In contrast, car ownership forms a low
vyrprﬁpa;tion in Groups 4 to 7, the highest being in Groub 4 (8.2%).
The reason why the first group is the highest is probably due to
the high income and geographical dispersion of offices in Makkah.
Also, the self-employed may not wish to travel by public
transport as it does not provide a convenient link between home
and office. Table 3.12 also shows car ownership to be high in
- Group 2 since a car.is necessary for trévelling to work and also
for transporting tools and equipment to the place of work (eg.
building site, ﬁrivate house etc.).

~Group 3 poésibly has a high level of car ownership due to
the location of higher education institutions. The university
lies on the eastern outskirts of the city and‘cannot be reached
directly by public transport. The cost of the bus fare is also
very high, particularly if the student has to change in the Al-
Haram area. A return journey could cost SR 8 (£1.15 at the rate
of £1.00 = SR 6.95) per day. This amount is more than sufficient
to buy petrol and run a car for a week, for the journey between
home and university.

Using the Pearson correlation, showed that no significant
relationship exists between car ownership and occupation, and the

correlation between the variables mentioned above is very low.
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FiéiS.S Oécupations identified in the‘sotio-economic survey in
L Makkah (1985)

(1)Government Employees

S A T ) T '
Teacher Engineer . ©  Accountant Officer

Government Official Surveyor ‘ . Journalist Soldier

§ (2)Manual Workers

f - 1 V 1
Worker - Carpenter -Plumber Driver Tailor
Builder = Painter "Electrician Tinsmith
(3)Student
LI 1
School Student : University Student
(4)Self-employed
[ . A ' 1
Goldsmith Photographer Businessman

(5)Health Sector

{
Doctor v o . Dentist
(6)Retired
(7)O0thers
i | T - 1
Mottawaif Office Boy Stand Keeper

(pilgrim Guide)

Source:Fieldwork,Makkah 1985




Table 3.12 Car Ownership by Occupation of Head of Household (1985)Based on Sampling

Number of Vehicles Owned Row p 4
Group Occupation Total
No. 0 1 2 3 +4
1 Gerrnment 15 113 26 9 13 176 38.0
Employee
2 Manual 60 46 3 1 4 114 24,6
Workers
3 Student 19 47 17 10 7 100 21.5
4 Self- 5 13 2 4 14 38 8.2
employed
5 Health - 2 - - - 2 0.4
: sector
6 “Retired 3 2 - 1 1 7 1.5
7 Others - 17 4 3 3 27 5.8
Column Total 102 240 52 28 42 464 100.0
Z 22.0 52.72 11.20 6.03 9.05

Source:Fieldwork,Makkah 1985
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The only explanation must be that income level is once sgain the
dominant factor affecting the level of car ownership. Also, the
cofrelafion may be low since students are classified as an

occupational group although they have neither jobs nor income.

3.4 Trip Generation

As is evident from the above discussion, car ohnersﬁip in
Makkah is very high. The following section explores how far the
car influences the habits of population mobility among city
dwellers. When animal transport or walking were the only method,
mobility was restricted. Today, however, patterns of mobiiity are
of extraordinary complexity as noted by Daniels:

".. because most of the activities which attract or produce
trips cannot be spatially correlated, and hence people and
goods must mave from one point in the city to another; from
home to work, .from work to business appointment, from home
to shop, from factory to warehouse or from warehouse to
retailer or manufacturer. The range of possibilities is
endless and the resulting web of travel is complex because
it varies both in space and time." (P.W. Daniels) (18)

3.4.1 Origin and Purposes

Tables 3.13.1 to 3.13.8.- illustrate the origin and
destination for each individual trip, originating in each of the
Mskkah city districts, from the socio-economic survey in 1985,
Origin and destination purposes are grouped similarly into home,
visit, work, market, religious, pleasure, health and "others".
The study revealed not unexpectedly that the dominant origin is
home, while trip purposes vary enarmously. This aspect will be

discussed in another section.



Table 3.13.1 Trips by Origin -183-

Origtn

Origin
Type

Total

Visit

‘Work

Market

Rell-
gions

Ples-
aure

Health

Others

Al«Qarsrash

|Home

Visit

Wark

Market

Reli=
gious

Plea-
sutle

Health

Others

Total

Home

Visic

Asir Path

Work

Market

Reli-
{ous

Ples~
ure

Health

Others

Total

31

10

Visit

Work

Market

Ajiysed

fell=
gious

Ples-
sure

Health

Others

Total

33

10

Al-Missfalah

34

18

Visit

Work

Market

Reli=
gious

Plea~
sure

eslth

Dethers

1

Total

43

2

9

18

Source!

Fleldwork, Makkah 1983




Table 3.13.2 Trips by Origin
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Origin

Origin
Type

Total

Visit

Work

Market

Reli-
sious

Plea~
sure

Health

Others

Al-Tundbavy

Home

23

10

12

Visie

Work

Market

Reli=
gious

Plea-
sure

Health

Others

Total

29

10

Al-Hindaviash

Home

15

Visit

Work

Market

Reli=
gious

Plea~-
sure

Health

Others

Total

13

Al2Shabikah

Home

23

Visic

Work

Market

Reli-
glous

Plea~
sure

Health

Others

Total

23

Harat Al-Bad

24

11

Viasit

Work

Market

Reli~
glous

Plea~
sure

ealth

bthor.

Total

4

3

11

Sodrces

Fieldvork, Makkah 1983
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Ortgln Origtn Total Roase Visit Work Market
Type

Reli~

gions

Pleas~
qure

Health

Others

Home 1 1

Visice

Work 1

Market |. 2 . 2

Reli=
glous

Jarval

Plea~
sure

Health

Others

Total” , 4 1 ‘ t 2

Home -

Visit

Work

Macket

Relie
gious

Al1-Nuzha

Plea-
Ie

Health

Others

Total s 1 3

Home 8 X} 9

Visic

Work 2 1

Market

Reli-
gious

Al-Zahir

Plea~
sure

Health

Others

Total 1o 1 3 3

Home 8 1 1 2 1

Viaic

Vork 1

Market

Reli-~
gious

Al-Utaibiah

Plea~
sure

E:nlth

Dthers

Total 9 1 2 1

Sourcet Fileldwork, Makkah 1983
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Origin

Total flome Visic

Work

Market

Reli~-

glons

Plea-
qure

Health

Others

Al-Snllillpiuh

Visie

Work

Market

Relie
gious

Plea~-
sure

Hooi:h

Octhers

Tocal

Al-Shamiah

Home

Visit

Work

Market

Reli-
{ous

Ples-
sure

Health

Others

Total

Al-Jumizah

Home

Visic

Work

Markst

Reli-
gious

Plea-
sure

Health

Others

Total

13

Al-KXhanse

11

Viait

Work

Macket

Reli-
gious

Pleas
sure

Health

Dthers

Total

Sources

Fieldvork, Makkah 198$%
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Origin

Origin
Type

Total Home Viastit

Work

Market

Rell-
sions

Plea~
sure

Health

Others

il-lzlzlah

Home

18 7 2

Visit

Work

Market

Reli~
gious

Plea~
sure

‘ Health

Others

Total

34 7 2

Home

19 1

Visit

Work

arket

Reli-
gious

Plea-
aure

Health

Others

Total

23 1

Kudi

Home

24 2

10

Visit

Work

Macket

Relt~
gious

Plea~
sure

Health

Others

hﬁtll

23 2

10

Al-Rassifiash

Home

12 2

Visit

Work

Market

Reli-
gious

Plea~
sure

Health

PDthers

2

Total

135 1

Sotrce!

Fleldwork, Makkah 1985




Table 3.13.6 Trips by Origin
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Origin Origin Totsl | Home | Visit Work | Markec | Reli- | Plea- Health| Others
T gions aufe
’P. 4 »
Home 3 3 2
Viste 1 ]
Work 1 1
°
€ [Market l 1
2 Reli-
“w gious l 1
< Plea~
sure
Heslth 2 2
Others 1 1
Total 12 3 1 3 2 2 1
" |Home 9 7 2
Vistt 1 1
a2  INork 4 ) 4
-
-
2
o Market 5 -
- Relt-
= {ous 6 6
Ples-
Jure
Healeh | ! !
Others 8 3 s
Total 34 7 1 7 4 3 L ?
Hoae 2 2
Visit
Work 6 4 2
-t
- Market
T [Relt-
= glous
Plea-
sure
Heslth
Others 1 1
Total 9 4 2 1 2
Home 4 1 1 2
Visit
- Work
-
(]
- Market
M Reli-
< glous
ot Plea~
sure
ealth
Dechercs 1 1
Total 7 ! 3 ! 2

Solrcet

Fieldwvork, Makkah 1985




Table 3.13.7 Trips by Origin
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Origin '
Origin Total | Home | Visie Work [ Market [ Relle | Plea-
Type aious sure Health| Others
Home 4 1 3
) Visie
)
g Work
=
- Market .
-f
- Relie-
[ gious
2.
a Plea-~
sure
Health
Others
Total 4 1 3
Home 17 11 4
Visit
2 [Mork 1 1
L]
-4
o [Market 2 2
s [re11-
% gious *
(o]
- Plea~ 3
laure 2 )
Health
Others 2 2
Total 25 - 13 2 4 2 4
Home
Visic
- Work 1 1
s |Markec
5 |Reli-
: glous
Plea-
syre
Health
Others
Total l- l
Home
Visit 1 1
. vork ? 6 1
-
-
a Market 4 4
-
x feli~
- pgious 3 3
- Plea~ 1 1
sure
eslth 4 'y
Dthers
Total 20 5 7 5 3

Source:

Fleldwork, Makkah 1985




Table 3.13,.8 Trips by Origin

=190~

Origin

Origin
Type

Total Home Vistit

Work

Market

Reli~

sions

Plea-~
wre

Health

Others

Al-Haram Ares

Home

Visit

Work

Market

Reli-
gious

Plea~
sure

Health

Others

Total

° Al-Qushashiah .

H&-o

Visit

Work

arket

Reli-
gious

Plea-

‘Laure

Health

Others

Totsl

Al-Shohadaa

Hoae

Visit

Work

Market

Reli~
gious

Plea~
sure

Health

Others

Total

Al-Taneesn

Home

Visie

Work

Market

Reli-
gious

lPrea=
sure

Health

Dehers

1 1

Total

3 2 1

.
Saurce?

Fieldvork. Makkah 198S
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3.4.2 Trips to Work

In the socio-economic survey, the place of work was
éscertained in order to establish not only which districts
produce the'most journeys to places of work, but also to
deéermine which districts attract the higheét number of journeys,
1nclﬁding those from outside the city. This helps to éstablish
the flow of traffic associated with work in Makkah. It was
intended that journeys to school would be covered by the survey,
sut at the time it was conducted there was a national holiday for
all schools,.though not at the university.

A Saudi Arabia's working hours differ from those of Great
Britain which are largely fixed throughout the year, and may be
typified as 09.00 to 17.00. In Saudi Arabia, working hours vary
accérding to season. In winter the hours are from 08.00 to 14.00
(to ensure that the weathér is warm enough for people to work
outside) and in summer they are from 07.30 to 13.30 (thereby
avoiding the heat of the sun in the middle of the day, when
temparatures average QOOC). Suchvworking hours in Saudi Arabia
apply to all government officials, students and occupations
previously classified (Table 3.12), but the working hours for
occupations such as builders, painters, businessmen, traders and
all jobs classified in Group 2 (Table 3.12) usually have another
shift which runs from 16.30 to 19.00. Traders and businessmen
also have the freedom to work from 08.00 to 20.00 with a break
between 14.00 and 16.00 (the hottest part of the day). Since

government officials in Saudi Arabia usually work without a
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break, they make only five trips a week to work, whereas in
Britain they may go out for lunch, thereby geperating more trips
(19X There are two traffic peaks in Makkah, one in the morning
and the other in the afterncon. Another journey to wofk peak is
caused by those who work after 16.00.

Table 3.14 illustrates the journeys to work between
districts in the city of Makkah and those prodﬁced from within
the city, but having destinations outside it. The most
significant area for attracting journeys to work is Al-Haram,
which accounts for 22.8% of the“total\journeyé to work. This is
no doubt because it incorporates the city centre, éompriaing the
Haram, the commercial area, and also certain public utilities,
schools and government offices. Al-Maabdaa aistrict on the othe;
hand attracts only 8.6% of the total journeys to work. The other
districts account for the remainder varying in percentage from
0.2% to 6% It can be ascertained from the Table that some
Journeys to work started and finished 1n the same district,
indicating that the place of residence and work are nea; one
another. The Table also illustrates that work placeé outsideV
Makkah attfaét é total of 4.9% of the total journeys to work,
with the city of Jeddah alone accounting for 4.1% of the total.
Nevertheless, comparing journeys to work in and outside the city
"of Makkah, the percentage ié)found to be far higher in the city
with a total of 95.1%.
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Key to District Numbers in Tables 3.14 and 3.15

O O ~N OO0 . > W

10
11
12
13
14
15
16
18
19
20

Al-Haram Area
Al-Qararah
Amir Path

Suq Al-1lil
Al-Qushashiah
Ajiyad
Al-Missfalah
Al-Tund'bawy
Al-Hindawiah
Al-Shabikah
Harat Al-Bab
Jarwai
Al-Zahara
Al=Nuzha
Al-Zahir .
Al-Utaibiah
Al-Naqa
Al-Shamiah
Al-Jumizah

21
22
23
24
26
27
28
29
30
31
32
33
34
35
36
40
41
42
43
45

Al-Maabdah
Al-Khansa
Al-Aziziah
Mena

Kudi
Al-Rassifiah<
Al-Shisha
Al-Rudah
Al-Adel
Al-Qashalah
Jabal Al=Noor
Al-Hajj Street
Al-Faisaliah
Al-Taneem
Al-Awaly
Arafat
Al-Sharaiia
Jeddah
Numaan Valley

Bahrah
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3.4.3 The Population Mobility Between Districts

Table 3.15 depicts the internal movement of people between
the districts of the city. Of the total daily trips (464) made
in Makkah, nearly 9% were destined for Al-Haram area, according
to the survey.

The "desire-line" diagram (Fig. 3.6) is produced by assuming
that all trips are generated by, or are attracted to, the centre
of each district (home) and drawing lines between the originating
and destined point. Since the origin-destination matrices provide
complete information only on wholly internal trips, all internal-
external (ie. to Jeddah) and external-internal trips are ignored.

From the diagram it can be seen that districts south and
south-west and west of Al-Haram generate a high ratio of trips,
while districts north and north-east of Al-Harah generate féwer

trips.

3.4.4 Trips by Purposes

Table 3.16 illustrates the trips by grouped purposes. Of
the total 464 trips, 78 (16.8%) were home-based work trips (HBW),
either starting or ending at home. Another 250 (53.9%) non-work
trips were also home-based (HBNW). The remaining 135 (29.3%)

trips were non-home-based (NHB), not necessarily ending at home.



SOURCE : FIELDWORK, MAKKAH 1985
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Table 3.15 Trip Interchange Matrix - Personal TripsBetween Districts of Makkah
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Table 3.16 Trip by purpose

Trip purpose , Number of trips . %

Home-Based Work (HBW) 78 16.8
Home-Based Non-Work (HBNW) 250 53.9
Non-Home-Based (NHB) ‘ 136 29.3
Total 464 100.0

Source: Fieldwork, Makkah 1985

3.4.5 Trip Purpose: Destination

The purpose for each person's trip was recorded and
classified acéording to one of seven groups, plus "others" for
those not specified. The purposes shown in Table 3.17 are those
for which the trip was made, ie. they are destination purposes.

It is notable that among the eight categories of trip
purpose, the work trip (30%) is the most significant purpose of
destination. The religious purpose constitutes only 13.8% of the
total trips made, and shopping has virtually the same percentage,
11.4%. Return trips to home form only 9.9%, while those for
social visits are much the same at 9.3%. Pleasure trips form
only 4.1% which is perhaps not surprising since the survey took
place during week days. The health purpose forms 2.8%, which

includes people travelling to hospital.
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Table 3.17 Trip Purpose:Destination

Purpose of Trip Number of Trips 4

Home 46 9,9
Social visit 43 9.3
Work 134 28,9
Market 53 11.4
Religious 64 13;8
Pleasure 19 4.1
Health 13 2.8
Others 92 19.8
Total 464 100.02
Source:Fieldwork,Makkah 1985
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3.4.6 Trips by Land Use

Tables 3.18.1 and 3.18.2 present origin and destination by
land use. Not surprisingly, the biggest producer and attracter
of trips was the place of normal residence (home), where about
80% of trips started and 20% ended. Other major producihg and

attracting land uses were the University, and retailing

activities.

3.5 Characteristics of Journeys

The focus of this section is to establish the
characteristics of journeys by two elements: the mode of travel

and the travel time of trips in the city of Makkah.

3.5.1 Mode of Travel

Table 3.19 gives a breakdown of all trips by mode of travel.
It can be seen that 17.5% of trips were undertaken on foot and
1.11% t; 6.9% by motorcycle and bicycle respectively. The use of
public transport accounted for 7.3% Taxis accounted for another
2.8% of trips, the femaining 70.5% being~made by private car. The
most significant feature in mode of travel is the extensive use

of private cars.
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Table 3.18.1 Trips by Land Use

Land Use Trip Origin Number y4

1 Shop 9 . 1.9

2 Mosque ~ 13 1 2.8

3 Coffee-house 12 2.6

4 Street 15 3.2

5 House . 328 70.7

6 Establishment 9 1.9

7 Supermarket 16 3.4

8 University 21 4,5

9 Studio 1 .2

10 Bakery 3 .6
11 Factory 3 .6
12 Hospital 6 1.3
13 Vegetable Market 3 o6
14 Company 2. b
15 Government Office 8 1.7
16 Workshop 3 .6
17 Gas Station 3 ‘.6
18 Newspaper Office 1 o2
19 Car Exhibition 1 o2
20 Market 3 .6
21 Main Bus Station 1 .2
22 Post Office 1 .2
23 Al-Haram 2 b
Total 464 100.0

Source: Fieldwork, Makkah 1985 .
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Table 3,18.2 Trips by Land Use

Land Use Trip Destindtion Number Y4

Government office 51 11.0
Commercial house 10 , 2.2
Coffee house 15 : 3.2
University ' 58 12.5
Company 11 2.4
Decorating shop 1 o2
House 94 20.3
Stationery ' 4 .9
Greengorcery 16 3.4
Street 6 1.3
Mosque 25 5.4
Workshop 10 2.2
Pharmacy 1 o2
Hospital \ 14 3.0
Barber shop 2 g
Establishment 25 5.4
Al-Haram 40 8.6
Shop . 28 6.0
Gas station 1 : .2
Market 30 6.5
Public park 1 o2
Studio 2 A
Supermarket 1 o2
Play land 2 A
Doctor 1 o2
Hotel 2 Wb
Vegetable market 5 - 1.1
Bank _ 2 o4
Main bus station 2 A
Restaurant 1 o2
Travel agency 4 .8
Total 464 100.0

Source: Fieldwork, Makkah 1985
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Table 3.19 Method of travel

Mode Number of trips %

Private car 327 70.5
Foot 81 17.5
Motorcycle 5 1.1
Bicycle 4 0.9
Taxi 13 2.8
Bus 34 7.3
Total . 464 100.0

Source: Fieldwork, Makkah 1985

3+5.2 Journey Time

In the survey, the time of the trip was asked and also the ‘
duration of each trip. The origin-destination computer analysis
for each hour of the day indicates distinct peak hours. These
are from 07.00 to 08.00 and from 09.00 to 12.00. The time of
these peaks was unusual and may have occurred due to the fact
that the survey was carried out during school holidays. There is
also a peak from 13.00 to 14.00 when employees and workers are
returning home, and from 16.00 to 19.00, reflecting the habits of

the city population and those who have another work shift. This
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peak is also due to the preference of people to go out, when the
temperatures are lower. ﬁ ) 3 )
Regarding the length of t%me taken for trips, the study
revealed that the time taken varied from five minuteé to an hour
or more. This related to the distance between the two points and

the method of transportation used. Short trips were usually made

within the home district.

3.6 Roadside Interview Analysis

This type of survey was conducted in the city of Makkah and
questions asked were similar to those in the socio-economic
household survey. }his was to establish a more complete picture
of population movement. The study revealed that there are
significant centroids generating trips, namely: Harat Al Bab,
Jarwal, Al-Nuzha, Al-Zahir, Al-Shamiah, Al-Aziziah and Al-
Risifiah. These districts are considered the most dominant focal
points in producing trips (Fig. 3.7), while the central points
attracting most trips are Al-Haram area, Al-Shabikah, Jarwal, Al-
Maabdah, Al-Aziziah and Al-Risifiah. It can be seen from the
Figure 3.7 that sbme centroids play e significant role in
generating and attracting trips from each other. There is,
however, a distinct discontinuity in trips mainly through the
city centre and the Haram area. Trips from regions north of the
city are likely to be made to other northern areas. The same is

true of areas south of the city centre. It can also be seen from



\ DESIRE LINES FOR PERSON -TRIPS
BETWEEN DISTRICTS AND

AL-HARAM AREA

1 AL-HARAM 18 AL-NAQA
2 AL-GARARAHN 19 AL-SHAMIAH

3 AMIA PATH 20 AL-JUMIZAN
4 SUQALR 21 AL-MAABDAH
S AL-QUSHASHIAH 22 AL-AZIZIAH
6 AJIAD 23 MUNA

7 AL-MISSFALAH 24 AL-KHALDIAH

8 AL-TUNDBAWY 25 xXUDI

9 AL-HINDAWIAH 26 AL-RASSFAH
10 AL-SHUBXKAH 27 AL-SHISHAH
11 HARAT AL-BAB 28 AL-RUDAH

12 JARWAL 29 AL-ADEL
13 AL-ZAHRA 30 AL-GASSALAH
1-3 4-7_9-1, 14 AL-NUZHA 31 JABAL AL-NOOR
15 AL-ZAHIR 32 AL-HAJJ STREET
16 AL-UTAIBIAR 33 AL-FAISALIAK
SOURCE : FIELDWORK, MAKKAH 1885 17 AL-SULMMANIAH 34 AL-TANEEM

Fig.3.7

-S0¢2-



- 206 - Chapter 3

the Figure that the destination of the majority of trips is Al-
Haram, indicating the significance that the main mosque (Al-
Haram) plays in attracting trips since most of the city's

population is accustomed to praying daily at Al-Haram.

3.6.1 Journey Time Based on 'Roadsida Interviews

The only peak which we were able to observe was the evening
peak, since most of our team were students who had to attend
summer courses at the university during the mornings. This also
prevented us from counting the through traffic at the time of the
survey, but in spite of that we observed the flow through the two
stations mentioned above (south of Al-Haram and north of Al=-
Haram).

Observations show that the evening peak has a significant
flow before and after prayer time with only a small flow during
it. The Haram area attracts a great volume of traffic from all
areas at prayer time.

The weekend peak, although great in magnitude, is dispersed
among several focal points such as Ai-Haram and mosques arbund
the city. The Friday afterncon peak is the largest of the
weekend. Th;s is due to fFriday prayer, which attracts many
people from within the city and outside it. They congregate at
Al-Haram and other mosques scattered about the city. The evening
peaks of Wednesday and Thursday are both significant due to the
habit of going shopping, visiting etc., discussed under the

Origin and Destination Purposes section
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The external roadside interviews recorded at points north
and south of Al-Haram produced data on external trips to the city
of Makkah (Table 3.20). The Table indicates that the traffic
flow at the station south of Al-Haram is greater than the flow at
the station to the north. Jeddah produces the most trips to
Makkah, particularly at the weekends. This is because Jeddah is
the gateway to the city. Many trips are made for religious
purposes due to the proximity of Makkah. Riyadh and Taif are
further away and therefore fewer trips are made from these
places. Thus, it can be concluded that distance affects the

frequency of trips.

3.6.2 The Origin and Destination Purposes

A total of 606 trips was recorded in the survey of roadside
interviews (Table 3.21) in Makkah. This analysis includes
external trips. The Table shows that a high proportion pf
journeys were recorded as home-to~home trips and work-to-work
trips, the latter in particular indicating trips by commercial
and goods vehicles.

Comparing destination purposes, the study revealed that the
most significant destination is home and the other important
destination purpose is a religious one, which reflects the
importance of Al-Haram as the main centroid in attracting

journeys inside and from outside the city of Makkah.
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Table 3.20 External Traffic Flow to Makkah,1985

Census Point Total External X

Flow Recorded

South of Al-Haram 34 5.6
North of Al-Haram 7 o 1.2
Total 41 6.8

* Calculated from valid interviews in the road_side survey.

Source:Fieldwork,Makkah 1985
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Table 3.21 Origin and Destination Purposes

Origin Trips 4 Destination Trips F 4
Home 285 47.1 Home 205 33,9
Social visit 29 4,8 Social visit 55 9,1
Work 60 9.9 Work 31 5.1
Market 66 10.8  Market 66  10.8
Religious 74 12,2 Religious 169 27.9
Pleasure 11 1.8 Pleasure 14 2.3
Health 21 3.5 Health 10 1.7
Others 60 9.9 Others 56 9.1
Total 606 100.0 606 100.0
Source:Fieldwork,Makkah 1985
Table 3.22 Trips by method of travel
Method of Travel Number of Trips 4
Private car 497 .82.0
Taxi 34 5.6
Bus 75 12,4
Total 606 100.0

Source:Fieldwork,Makkah 1985
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3.6.3 Mode of Travel

The predominant mode of travel is the private car (Table
3.22). The total number of journeys made by private car is 497
(82%), while taxis account for 34 trips (5.6%) and the public bus
for 75 trips (12.4%). |

3.7 Conclusions and Recommendations

There is a high rate of car ownership in tﬁe city of Makkah
and students contribute substantially’to this, accounting for
21.5% (Table 3.12). Tﬁis fact pléys a significant role in
feediﬁg the traffic volume in the city with 20% of the total
volume at morning and afternoon peaks. As discussed bfeviously,
publicvtransport is very expenéive and does not‘provide a direct
link Between home and school or university. If the trend
continues the city traffic will have serious congestion problems
during the two peakvperiods mentioned above. Thus, we'would make
a radical propbsal to reduce the use of pri@ate cars by~étudénts.
THe first proposal is to introduce private)buses, similar to
those used for transporting girls, to carry malé‘stu&ents to
school or collegé. If this proposal is‘not accepted, the second
is the use of orthodox public transport. A discount fare could
be introduéed for students, being validated by the use of a
épecial pass on which would Be an expiry date and a photograph.
If these recommendations were adopted by the public transport
authority, buses could contribute to reducing student dependence

upon the private car, both in their normal travelling and their
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Journeying to school.

Regarding places which attract trips to work in Makkah, it
is noticed that the Haram area is the focal point, attracting 23%
of the total trips. This keeps the Haram area busy at all times.
The city authorities are trying to reduce the traffic volume
around the Haram area and the Central Business District (C.B.D.)
by creating the inner circular road to separate automobiles and
pedestrians. We would recommend that, in addition, the volume of
traffic created by workers and traders crossing the Haram should
be taken into consideration. We would propose that mini-buses
might be used by emplayees and traders in their movement between
home and work place, thereby reducing the number of cars in the
Haram and commercial areas. The number of pedestrians would also
be decreased if this suggestion were adopted.

In conclusion, the significant role of the private car
should be emphasised, although public transport also plays a role
in the movement of Makkah's population. The public transport
system will be the subject of Chapter 4 where it will be argued
that the transport problem of Makkah cannot be properly solved
without an efficient public transport system. A dominant theme in
these considerations is the role of Al-Haram and its district in

attracting a high volume of traffic to the city centre.
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4.1 Introduction: Transport Policy Objectives

As seen in Chaptef 3, car ownérship in Makkah is very high
in proportion to its population (599,400). The private car is
undoubtedly the dominant means of transportation, used by the
majority of city people in their daily movement, as shown in the
trip generation analysis (Chapter 3). It can be forecast that if
the use of private cars continues to increase, this will lead to
acute difficulties, such as serious traffic congestion,
environmental problems, pressure on creating new rocads to meét
demands, and an increase in accidents. There is some uncertainty
ébout future levels of car ownership in the city, because so many
variables are iﬁvolQed (population, income, and social habita‘for
example). On the other hand, as discussed in the previous
Chapter cdncerning car ownership, those who do not have cars form
less than one third of fhe city popuiation. This latter gréup
needs anothef form of transportaiion to use in its dailyrmovement
in order to achieve equal mobility.

Public transport is considered the aiternativéjﬁeéﬁs of
tranapdrﬁ for those who cannot afford a car or are unable to
drive. This Chapter will be devoted to the study of public
transport, and divided into two parts. The first will deal with
the period\1970-1978;discuséind tﬁerole of public transport,
its operatioh, level of services and problemé aséociated with it.
The second period, from 1979 up‘to the present, considefs néw
advances in pubiic’tranéport; Diacussion‘on the new fofm of

public tfansportation will focus on policy (which will be
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mentioned in the following section), its formation, the role that
it plays in the city of Makkah and the evaluation of its level of
gervices. ‘ o

Public transport policy in most countries including Saudi
Arabia, is formulated as part of the general government policy
for the national economy. This is because government needs to
play a part in decisions affecting the distribution of funds
between the different budgetary sectors. There are three
considerations spplicable to the resolution of the matter:

(a) whe;her or not to spend on the transport sector;
(b) whether to spend on public transport or private transbort;
(c) the amount of expenditure to be fixed for use of public

transport. _ .

The allocation of funds for public transport is dependent
upon the expectation of the role that it will play in the
national transport strategy. The role which it plays is varied,
but it is possible to categorise its objectives into four groups,

which have been made by the Saudi transport consultant, Nizar

Kurdi. These will be considered in the following sections.

4.2 Public Transport Policy in Makkah

There are very important aspects of the Kingdaﬁ of Saudi
Arabia which, can significantly affect the public transport
policy. These aspects are: firstly, the short time since the
public transport company (SAPTCO) was established.(1979). Prior
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to this, the public transport was mainly dependent on private
buses and taxi cabs, which were run by individuals. Secondly, the
majority of bus passengers are non-Saudis, which reflects the
increase of car ownership among Saudis. This is also because a
large number of non-Saudis are not given or permitted to obtain a
driving licence. Thirdly, the low cost of cars in Saudi Arabia
and the social motives encourage Saudis to own privape‘cars.
Fourthly, SAPTCU/largely depends on foreign labour for its
operation, with a high proportion being employedvas
administrators, drivers and mechanical engineers. This fact is
significant in the operation of the company. The importance of

land use will be discussed in a later section.

.

4.2.1 The Effectiveness Objectives

Consultants Nizar Kurdi and Scott Wilson noted that
effectiveness involves maximising the number of passengers
transported while minimising the use pf resources. They
clessified transport effectiveness into four groups:

i) Land availability affects mode of transportation. The
uﬁderground railway is very effective, since it requires land
only for station entrances and train gérages. It continues to
operate irrespectiye of passenger numbers, although’with fewer
passengers, revenues will obviously be less. Public road
transport is also cost effective when there are enough
passengers. The pri&ate'car4is generally less efficient in its

use of land because of transpdorting so few people and its
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requiremént for long, wide roads and large parking areas.

Public transport is most effective where it serves densely
populated areas or where many activities, centred in one
location, attract travellers. Land use is affected by the
geography of the area and density of population. In some aréaé
there is no particular pressure on land, but. from the public
transport viewpoint it is important that deQeloping cities should
not be too dependent upon private cars.

The spatial devélopment of Makkah has encouraged citizens to
opt for private transport, since isolated areas have grown up at
distances from the city centre. For example, Al-Awaly ;istrict,
east of Al-Haram and Al-Sharaiia, to the north, are at distances
of 18km and 22km, respectively, from the city centre. If public
transport were to operate between these districts and the centre
of Makkah, it would be very expensive, due to the distance and
the small number of people being catered for.

ii) Energy coﬁsumption by bublic transport, measured in
passengers per km is less than private transport, when enough
passengers are carried. The private car is more economical when
only a few people travel by public transport.

iii) Public transport needs more labour than private transport to
operate and maintain it. Privafa transport saves tihe, since, in
some instances, the passenger can make the journey in the time it
would have taken him to wait for a bus. The difference between

the amount of time and labour required to service a'private car
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and a bus is not known.

iv) Buses are cost effective when transporting sufficient
passengers. It might be possible to restrict the use of private
cars and subsidise public transport in the interests of national
economy. In the main, public transport is beneficial to the
environment and society (1), although privete cars might be more

suitable for use in sparsely populated areas.

4,2.2 The Social Objectives

The basic social objective is to create equality of spatial
opportunity, especially with regard to access to schools,
hospitals and other amenities. Mobility is a highly prized
aspect of modern city life. So it can be said thap public
transport in Makkah is considered the ideal means to enable lower

income groups to travel conveniently and cheaply.

4.2.3 The Environmental Objectives

The transport policy in general, and public transport in
particular, should contribute effectively towards improving the
environment in cities. It should be noted however that most of
the present means of transportation are causing damage to the
environment (2, this is e fact, as mentioned by Al-Ajami:

The means of transport which is composed of buses, lorries
and small cars, is considered the origin that causes the air
pollution around us, where it forms B85% of the air
pollution. As the population number is increasing, that
means an increase in the number of vehicles. The last
factor contributes considerably to the increase of pollutant
levels in street air. The statistics show that vehicles
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cause 50% of hydrocarbon and 70% of carbon monoxide which,
together with other gases, pass into the air we inhale. It
is the increase of these gases which causes certain diseases
for city inhabitants, such as eye, respiratory system and
nose irritation (3)°

In 1982, petrol-engined vehicles in Britain were responsible
for 19% of the total nitrogen oxides in the atmosphere, 13% of
the hydrocarbons and no less than 87% of the carbon monoxide (4),
Unfortunately, we do not have data about all the component gases
produced by motor vehicles which contribute to air pollution in
Makksh, but fortunately we have field data asbout one of the most
dangerous gases produced by motor vehicles: carbon monoxide,
which will be discussed in Chapter 5.‘

While carbon monoxide emission from bﬁses ié relatively
high, contributing to atmospheric pollution at street level,
since there are fewer buses, their net contribution is presumably
less than that of cars. In addition to the environmental aspect,
public transport is considered the most appropriate means‘of
solving the problem of the high density city centre areas, where
new roads need to be constructed, but where scope is limited due
to the concentration of buildings around Al-Haram and to the

natural terrain.

4.2.4 The Safety Objectives

In most conditions, public transport is demonstrsbly safer
than private transport; it has been found that the incidence of
accidents is higher for 1000 passengers per kilometre using

private cars, as opposed to using public transport. Public
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transport drivers are well trained in safety, possibly more than
other drivers. The safety factor is also important in the design
of buses (5), The size, height, weight and body efficiency of the
public buses are significant in increasing saféty. Also, routine
repairs and services are legally required for public transport,

playing an important role in road safety standards (6),

4.3 Historic Review of Bus Services

Public transport plays & significant part in‘tﬁe city of
Makksh. This is because there is a demand for public buses ffom
those who do not own a car or are unable to drive; élso from
visitors to the city during several months (Rajab, shaaban,
Ramadan and Al-Hajj).

The importance of buses and taxis to Makkah is evident,
having no other public transport such as railways or tramcars. It
was noted by the consultant, Robert Matthew, in 1975, that people
in Makkah depend on public transport, particularly buses, more
than any other means and to a greater degree than any other city
in Saudi Arabia (7). This was due to the physical setting and
topography which have resulted in scattered development. Since
Robert Matthew's report, the background hés changed sbmewhat, ouf
survey reQeéiing that the p?ivate car is now the most faVoured
means of transportatién in Mekkah (see Chapter 3). This reflects
the good economic situation which Saudi Arabians enjoy and the

development in Makkah after 1975 of a modern road network (éee
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Chapter 2).

Public transport has operated in Makkah since about 1965 (8)
end was originally used only by men, the means favoured by women
for all journeys in the city being taxis and private cars. Buses
were mainly used by lower income groups and men travelling on
their own. |

Buses in Makkah were privately owned, but the Traffic
Department in Makkah exercised certain controls. This was in
order to guarantee that more organisation and better management
should be provided (9). Mini-buses were used in the city, their
capacity ranging from 12-21 passengers. The number of mini-buses
licensed during 1975 was 80 and they were commissioned to run on

ten routes (Fig. 4.1) within Makkah (10),

4.3.1 The 0ld System of Operation

The system of operatiﬁg buses before 1978 followed the
radial pattern, with its axis mainly in the Al-Haram and nearby
areas. Buses stood at two locations; one at Ajiyad district,
behind the hospital and 100 metres from Al-Haram, and the other
at Al-Shabikah district, 200 metres from Al-Haram. The latter
stop catered for passengers trévelling to theueastern and
northern parts of the city. There were two bus stops on the
route, one at Ali Path and the other, 500 metres away at All
Maala. The Al-Shabikah stop catered for passengers travelling to
the southern and western parts of the city. The same routes were

used for outward and return journeys.
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The buses usually operated between 06.00 and 21.00. There
was no fixed timetable, but there was an increase in services at
peak hours which are: 07.00-09.00; 12.00-14.30; and 17.00-20.00.

Bus routes followed the boundaries of the built-up area and
ended at the city outskirts. There were no definite bus stops
along the route, which depended on the wishes of the passengers
to board and alight where they wished. This system had
advantages and disadvantages, which will be discussed in another
secgion.

The bus fare cost approximately four Saudi Piasters in 1970,
ten Saudi Piasters in 1975 and one Saudi Riyal after 1975. The
reason for raising the price three times was to meet the expense
of oil and petrol needed to run the buses. The fuel used for
mini-buses is benzine, which is more expensive than diesel. The
costs of lubricants and services required by the bus also had to
be met. The major reason for raising the fare was due to the
fact that private buses did not receive any subsidy from the
government., Thus, as a result of these considerations, it was
necessary to quadruple the ticket price from that of 1970. The
bus fares were fixed for all routes and for any distance in one

direction.

4,3.2 The Evaluation of the 01d System

This section discusses the level of transport services in

the period before 1978, its benefits and disadvantages. The
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discussion will be based upon the personal interviews held in
1985, with the past bus owner and with some of thé city people
who experienced bus travel before 1978. This was necessary
because no written daté have been found. |

The mini-bus journey time was considered reasonable, overall
average speeds varying between approximately Skmph witﬁin central
Makkah and over 17kmph in the outer areas (1), As mentioned
previously, waiting time at ﬂerminals was dependent upon the
availability of buses. Usually, the\waiting time was from 15 to
30 minutes.

Jourﬁey time was dépendent on the number of passeﬁgers. >At
peak times, boarding at main terminals could teke over 15
minutes. Thus, fewer passengers meant é journey of éhorter
duration. In general, tﬁe journey time, without calculating time
taken to fill the bus at términals, averaged between 20-35
minutes. | .

The old system contributed towards congestion on narrow cify
streets (see Chépter ZX The traffic congestion caused by the
mini-buses was due to the continual stopping to pick up and set
down passengers, because of the absence of bus stops along the
bus routes. The sudden stopping and starting without\due regard
to other road users was commonly coﬁsidered to be the reason for
most accidents. This reduced the levél of safety provided by the
mini-bus. |

When there were too few passehgeré waiting, the dfiver might

not stop believing that there might be larger numbers waiting
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further ahead. Passengers objected and demanded that buéés stop,
even for only one passenger, regardless of profitablity.

Another common cause of complaint was the practice whereby
bu; owners sdmetimes turned back on routes where numbers of
passengers were low, fhus inconveniencing those waiting further
along the route. fhis treatment led to passengers to seek other
means of transportation. One obvious result was the increase in
car ownership (see Chapter 3).

The lack of a bus timeiable made i£ difficult for
travellers. However in general, the frequent use of the bus gave
paséengers a rudimentary idea'of its likely time of arrival.
Overall, waiting for buses resulted in a great waste of time.

The major disadvantage of public transport priof to i978 wés
that bus driverskfelt no‘obligation to provide the serQice
continuocusly. They stoppea‘fof up to two hours every day; after
10.00 for breakfast and after 14.30 for dinner and a rest.
Additionally, the absence of bus services during several seasons,
such as Ramadan and Al-Hajj, caused inconvenienée to bus ﬂsers.
Most of the bus drivers who worked on their own preferred to
transport visitors to the city between Makkah and Jeddéh, and
between Al-Haram and the Ummra area outside the city, taking them
to visif the holy sites (Mina, Muzdalifah and Arafat), because -
this was more profitable’than carrying regular passéngers. Thus,
the bus services were generally insufficient to cater for the

city people who were completely dependent on public transport.
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The absence of the public bus created the opportunity for
other types of vehicle to be used to pick up passengers along the
bus route. While taxis and private cars were utilised, the main
source of transport was the Japanese pick-up (Toyota/Datsun)
which could carry between 10 and 12 passengers. The driver of
this latter could often be persuaded to deviate from the bus
route. Although not as safe as the bus, this was =& good
substitute. Since the Japanese pick-up is also designed to carry

loads, it was not always available to transport passengers.

4.3.3 The Demand for Existing Organised and Sufficient Public

Transport

It is apparent from the forégoing discussion that before
1978 public transport services in Makksh were inadequate. This
encouraged people to own cars. People on low incomes, however,
although served inadequately, still depended on public transport.
There was demand for the city authority to provide a well
organised and efficient bus service at all times. The new form
of pub;ic transport now exists in Makkah and also all‘over the

Saudi Kingdom, and this will be the subject of the next section.

4.4 The Formation of SAPICO (1979)

The government of Saudi Arabia has realised the significant
role that public transport plays, by providing good, safe, modern
modes of transport, catering for men and women. In 1397 AH

(1977AD), His Majesty King Khalied Bin Abdulaziz decreed that a
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public transport system should bé established throughout the
Kingdom of Saudi Arabia (12), a5 & result, the Saudi Public
Transport Company was set up in 1399AH (1979AD) with a capital of
SR 1000 million (equal to £194.1 million). The government has a
30% share of the capital and there are 35,000 shareholders (13X
The Saudi Public Transport Company (SAPTCO), a Saudi joint stock
company, was formed to operate this system under contract to the
Ministry of Communications. Under the terms of this contract,
SAPTCO provides both local and intercity public transport
gservices and may receive government subsidies.

SAPTCO began its local service operation in Riy;dh in 1399AH
(1979AD) ahd‘has‘subsequently established local services in
Jeddah, Medinah, Dammam, Taif and BuréydéH; Additionally,
intercity services have been established between Jeddah, King
Abdulaziz International.Airport, Makkah, Medinah and Taif 1p the
Western Region and Jubail, Dammam and Hafuf in fhe Eastern Region
of Saudi Arabia. Public response to this new transportation
service has been favourable (14),

The local service of SAPTCO was initiated in Makkah on 22nd
Dhu Al-Qiddah 1399AH (1 October 1979AD), with the start of Route
1 from Kissma to Rii Baksh (Fig. 4.2). A further 18 routes were
later introduced (Fig.a.3)(15). By 1985, the total number of
routes in the city of Makkahvhad increased to 20 <16X
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Comparing the routes served by mini-buses in the past, it is
apparent that the new public bus system is more effective and
covers a larger number of routes. At present, SAPTCO is operating
21 routes, most of which converge on Al-Haram (Fig. 4.3) in
Makkah., At peak hours, 114 buses are in operation (1, The
company in Makkah owns 152 buses: 122 single deckers, and 30
double-deckers (see Plate 4.1). The single-decker buses have 35
seats for men, and 7 for women screened off at the back for
religious reasons. The double-decker buses have 76 seats for men
and 17 seats for women, these latter being on the first deck and,

again, screened off at the back (lBL

4.4.1 The Operating System aof SAPTCO

The operating system that SAPTCO follows in Makkah is the
radial pattern, whose focus is the Haram area. Two main bus
stations exist at the Haram to serve this system: one is located
at Bab Ali, east of Al-Haram, and the other near Al-Shabikah
district, west of Al-Haram. It can be seen from the foregoing
that the company is following the old system, with the exception
of the siting of the terminals.

The frequency of the bus services on routes in Makkah today
varies from 10-13 minutes and 40 minutes, mainly depending on the
length of the route. This system is considered more profitable
for bus users. Sometimes the buses cannot keep to schedule due

to traffic congestion or diversions resulting from roadworks
(19), °



PUBLIC TRANSPORT
ROUTES NETWORK
1986




=231'=

i

"y 1 4
. .. [ TRLAE
e

"
0T

plate 4.1 Single- and double-decker buses in service with
SAPTCO in 1984. Source: SAPTCO, Makkah (1984).



- 232 - Chapter 4

For the first time, the bus services in the city have
provided bus stops aslong all routes in Makkah. The existence of
bus stops is convenient for bus users and bus drivers, whereas
the old system lacked legal stopping points. The minimum
distance between one stop and the next is 200 metres (20). This
stop spacing differs from the average which is 400m to 600m in
U.S. cities (21),

Initially, the single fare system remained at one Saudi
Riyal, the same as under the old‘system. However, the company
came to realise that this was not enough and reported to the
Council of Saudi Ministers, requesting a rise of one Saudi Riyal.
This was agreed and since 1983, the fare has been two Saudi
Riyals. The company expected the increased fare to add to its
revenue, enabling it to extend its services (22). It is possible
that the fare change has decreased passenger numbers, in favour

of privafe cars, as discussed in Chapter 3.

4.4.2 Pattern of Bus Passenger Use

The purpose of this section is to discuss the volume of the
services that the company has provided to the city of Makkah
since its establishment. The most significant measurements for
the public transport company are reflected in actual level of
services and number of passengers.

Since the establishment of the public transport company in

1979, Makkah is the second city in Saudi Arabia to have taken
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advantage of its services..

Over the first four years of operating SAPTCO buses in the
city, passengers increased from 10.9 million (23) per year to
28.4 million per year (24),  1This reflects the rapid growth of
the city (Qhapter 1) and the economic boom in Saudi Arabia.
However, in £he fiscal year of 1403-1404AH (1983-1984AD) the
volume of passengers decreased by 24%, compared with the previous
year (Table 4.1). The following year saw a decrease of 29% and
it was estimated that the decline would continue for 1406AH
(1986AD) by about 16%. From the Table it can be seen that the
figure for 1986 is approaching that for the first year of SAPTCO
operation.

There are three probable reasohs for this decline:

1 The sharp increase in private car ownership since the
company was established.

2 The sharp decline in foreign lasbourers in Saudi Arabia who
formerly constituted a large proportion of the passengers.

3 Private mini-buses are now allowed to compete along bus
routes.

Nevertheless, SAPTCO provides a comprehensive ;nd efficient

service in Makkah.

The most heavily used bus routes afev3, 4, 16, 10 and 6
respectively. Bus route 3 has a daily average of 7057 passengers
and provides services betweeﬁ Bab Al-Ummra, west of Al-Haram and

King Faisal Bridge, north of Al-Haram. Bus route 4 has a daily
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Fiscal Year Fiscal Year Number of Variation %
AD AH Passengers
1979-1980 1399-1400 10,910,000 -

" 1980-1981 1400-1401 18,286,000 68% (+)*
1981-1982 1401-1402 23,209,000 27% (+)
1982-1983 1402-1403 28,442,000 23% (+)
1983-1984 1403-1404 21,633,000 24% (=)
1984-1985 14064-1405 15,264,000 29.4% (-)
1985-1986 1405-1406 12,765,936 % 16% (=)

Source: SAPTCO Reports (1)
* calculated by the writer
*#*  the number estimated from the passengers of Rabii II where

the number was 1,063,828

average of 5900 passengers and provides services between Bab Al-
Ummra and Al-Biban, north-west of Al-Haram. Bus route 16 has a
daily average of 4270 paésengers and provides services between
Bab Ali (at Al-Haram area) and the Ummra Mosque, north of Al-
Haram. This last is considered one of the most important routes
and carries many more people during Ramadan. Bus route 10 hés a

daily average of 4579 passengers and provides services between
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Bab Ali and Umm Al-Qura University at Al-Aziziah district. Bus
route 6 has a daily average of 4153 passengers and provides
services between Rii Bakhash, south of Al-Haram and Clock Aquare,
west of Al-Haram, on Jeddah-Makkah old road. The least used bus

routes are 17, 15 and 13 respectively (Table 4.2).

4.4.3 Female Passengers

SAPTCO buses are a suitable mode of transport for conveying
women in Saudi Arabian cities. Nowadays, they can benefit from
public bus services as well as men. In 1399-1400AH (1979-1980AD)
women formed 7.4% of total passengér volume, and in 1400-1401AH
(1980-1981AD), 6.8%, giving an approximate average volume of
women passengers of 7% per year. This is very low when compared
with the United Kingdom, where they constitute 60% (25), 1t is
impossible to predict whether the number of women passengers will
increase or decrease. For example, in 1401AH (1981AD) 224,969
women used public transport, while as many as 1,568,119 (26) did
in 1402AH (1982AD). There are no data for subsequent years.

'4.4.4 Passengers by Nationality
SAPTCO noticed that few Saudis in Makksh (as in other cities
in the Saudi Kingdom) use the bus in their daily movement (27),
Non-Saudis form nearly 93% of passenger volume in Saudi
cities, including Makkah (ZGX This reflects the very low demand
for public,ﬁransport by Saudis, due to their high income which

results in increased car ownership (see Chapter 3).
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Table 4.2 The Daily Average of Passenger Demand on Bus Routes

Route Route Name Annual ‘ Average Per
Passenger Day
Number

1 Rii Bakhsh =Kisua 571,766 1588

Rii Bakhsh-Ummra Mosque 1,251,579 3476

Bab Al-Ummra- King

Faisal Bridge ‘ 2,540,061 7055
4 Bab Al-Ummra-Al-Biban 2,123,835 5899
5 Bab Al-Ummra-Al-Adel 371,592 1032
6 Rii Bakhsh-Clock Square 1,495,158 4153
7 Bab Ali -Clock Square 1,289,628 3582
8 Rii Bakhsh -Al-Adel 299,383 4578
9 Bab Ali -National 7

Hospital 1,281,066 3558
10 Bab Ali -University 1,648,342 4578
11 Bab Al-Ummra -Al-Qashalah 499,556 1387
12 Bab Al-Ummra - Al-Kaki

Building 1,402,184 3894
13 Bab Al-Ummra-Al-Jamom 180,278 500
14 Bab Al-Ummra =Mena 309,732 - 860
15 Bab Al-Ummra =Al-Ummra _

Mosque 169,224 470
16 Bab Ali - Al-Ummra

Mosque 1,537,029 4269
17 King Faisal Bridge -

Arafat , 25,505 71

Total 16,996,418 47203%*

Source:Facts about SAPTCO, Report 1401 A.H. (1981 A.D.)

*Average Figures calculated by Author.
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4,4.5 Seasonal Variation in Passenger Demand

No precise dats exists about seasonal passenger variation in
Makkah, However, in general, there is an increase during Ramadan,
Du-Al-Qida and Al-Hajj, because of the visitors and pilgrims
coming to Makkah. At these times, extra buses are provided on

the busiest bus routes.

4.4.6 The Daily and Hourly Variation in Passenger Demand

No data have been found about the daily and hourly variation
in passenger demand. Although this information was sought in the
1985 survey, it was impossible to calculate the number of
passengers on all bus routes. From those bus travellers who were
interviewed, it is possible to analyse patterns. Buses were in
greatest demand on a Wednesday (Table 4.3.1), (last day of the
working week), and in least demand on a Friday (being a day of
prayer, when people worship at Al-Haram or a nearby mosque).

In the hourly vafiation of passenger demand (Table 4;3.2),
there is a morning peak between 06.00-09.00, while the evening
peak falls between 15.00-18.00. There is a less significant peak
between 12.00-15.00. The morning peak was created by people
catching the bus to work, and the evening peak resulted from

workers travelling home.
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Table 4.3.1 Daily Variation of Public Transport Passengers

"in Makkah

Weekdays Number of Passengers %

Saturday - 79 15.8
Sunday - 72 14,4
Monday 72 14,4
Tuesday 55 11.0
Wednesday : 111 22.2
Thursday - 68 13.6
Friday » 44 8.8
Total 501 100.0%

Source:Fieldwork,Makkah 1985

Table 4.3.2 Hourly Variation of Public Transport Passengers

in Makkah

Time of Day Passengers Volume 4
6-9 110 22,0
after 9-12 , 50 , - 10,0
after 12-15 105 20.9
after 15-18 126 25.1
after 18-22 110 22,1
Total 501 100.02

Source:Fieldwork,Makkah 1985
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4.4.7 External Factors Affecting Public Transport Use

The impgrtance of rising car ownership in Makkah is clear,
where household car ownership is the major variable in affecting
rate of trips. The private car is the most common form of
transport used by the majority of city inhabitants. The private
car is therefore considered the major competitor for the public
transport company. Car travel has the advantage of being flexible
and transports passengers from door to door, while buses have to
follow a fixed schedule and route.

Despite the trend of private car competition with the public
bus, the bus company has attempted to encourage car owners to

travel by bus at some stage during the day (29X

4.4.8 Public Transport Subsidy

Both private and public transport have major and
essential roles to play. For many the car is the first
choice. But the streets could not cope if everyone tried to
travel by car and many people do not have the option of
doing so. It is therefore of deep concern to all who live
or work there that the systems for running and financing
public transport operate smoothly and effectively (30)°

Like other services, the provision of public transport must
reflect demand (31)°

As previously stated, travel by bus is in decline at
present. In many large cities patterns of travel have changed as
people and jobs have moved out of the centres (32), This is
applicable to Makkah, particularly since the Haram enlargement.

Public transport is labour-intensive and the cost has been
rising sharply. Operators have therefore found it increasingly

difficult to meet their cost through fare income and to provide
reasonable service levels in the face of falling demand and
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rising costs .... the gap has been bridged by increasing levels
of subsidy (33)*

From the foregoing it can be seen that the public transport
company faces the same problems that face public transport in the
UK. The company has found it difficult to meet its costs through
fare income and to provide reasonable service levels in the face
of falling demand and rising costs. There must be subsidies to
keep prices down, yet provide reasonable service levels.

The Saudi Public Transport Company has an authorised capital
stock of SR 1,000 million. Shareholders are assured an annual
dividend of 15% on invested capital. The Saudi government has
pledged to meet any operational deficit incurred by the
system (34),

Saudi pubiic transport receives the government subsidy,
which covers tHe'operational loss, shareholders' dividends (more
than 35,000 shareholders) and the income tax. The amount of
government subsidy varies from year to year, according to points
mentioned previously. The purpose of the subsidy is to keep the
travelling costs at a low and stable level, but if the government
were to reduce the cost of travel, the subsidy would have to be
raised to cover net revenues (35),

Table 4.4 shows the amount of subsidy that the company has
been receiving from the government. The Table also demonstrates
the sharp increase and decrease of the subsidy size. This is due

to the amount of subsidy requested from. the government (36X
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Table 4.4 Amount of Subsidy SAPTCO Received

Fiscal Year Subsidy (million SR)
1980 . 292,593,378
1981 35,965,378
1982 880,262,329
1983 1,035,806,017
1984 1,043,602
1985 1,135,870

Source: SAPTCO Reports Nos. 1, 2, 3, 4, 5, and 6
1980, 1981, 1982, 1983, 1984, 1985.

4.5 Taxi Services

People in Makkah without a car who wish to travel between
centres in the city make use of taxi services. The taxi serves
the individual at the time he wishes and offers door to déor
service. In Makkah, as in other cities in the Ssudi Kingdom, the
taxi is deemed suitable to transport a related group (such as a
family) to a common destination.‘ |

Taxi cabs in Makkah are privately owﬁéd and mostly operated
by their owners. There are approximateiy 2,500 taxis in Makkah at
the present time (37, They are mainly Japanese (Toyota/Datsun)

made (Plate 4.2). The average capacity is generally four
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passengers, which is not suitable for a large family. Peak
demand for taxis is during weekday morning and evening rush hours

and at weekends (Thursdays and Fridays).

4.5.1 The System of Operating Taxistand its Evaluation

There is no single company which organises the running of
taxis in Makkah. The system of operation is completely dependent
on the taxi owner's interest. Taxis are not available in every
part of the city because the experienced driver caters for areas
where there is most demand.

The taxi service ié adequate around Al-Haram, hospitals,
government offices and major markets. Aréas away from the city
centre are poorly served. Taxis circulate all the time, clearly
raising the traffic volume on city streets. In 1976, the taxi
flow at the morning peak period represented approximately 11%
of the traffic volume (38), This proportion is high due to the
fact that there are no taxi stands and the police do not allow
taxis to stop for long on major city streets, therefore they have
to keep moving. This not only contributes to congestion, but
also to pollution and accidents.

The taxi driver has the freedom to run his taxi at whatever
time he wishes. In general, the taxi service can be obtained in
the city between 06.30 and 14.30; also between 16.00 and 22.00.
The absence of a service after 14.30 is due to the very low
demand.\ People tend to stay indoors during the hottest part of

the day (see Chapter 1) and there are only a few cars in the
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streets at this time. Taxis do not provide a 24 hour service,
since a driver cannot work for more than 14 hours.

The tariff of the taxi has increased three times (since
about 1970), from SR 2 to SR 5 and from SR 5 to SR 10. The
tariff ié fixed by the Traffic Department Headquarters. There is
no system of taxi meters. The five-fold rise in fares is due to
the increase in the price of cars, fuel, lubricents and parts
(39), The rise is also to cover vehicle depreciation (40),

In the absence of taxi meters, a few years ago, the driver
hag the opportunity to ask the fare he considered appropriafe.
This leads to bargaining which may still result in a pricé double
the fixéd tariff. The taxi fare may be raised by the driver at
weekends and high seasons, due to increased demand. Bargaining
operates as a result of the driver's estimation of distance, time
taken and traffic conditions, which affect the fare (all

A variety of difficulties face the potential taxi user. Cabs
are not centrally organised, and it is therefore difficult to
order one. Anyone wishing to take a faxi must go to the main
streets of the city (sometimes a considerable distance) because
taxi drivers do not go to/areas where they afe unlikely to find

passengers (42), The wait for a taxi can be lengthy.

4.5.2 The Demand for Taxi Services

It is apparent from the foregﬁing discussion that the taxi

service in Makkah does not fully meet passenger demand and
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requires organisation. The deputy for transport affairs made

obligatory the installation of meters in all taxis working in the

cities of the Saudi Kingdom. This would achieve equality and
prevent bargaining over taxi fares. The taxi tariff follows this
system:

(1) At the beginning of the trip and before the vehicle moves,
the meter will read SR 5, which will remain constant for-a
distance of two kilometres, then the meter begins to add 70
Halalas for each additional 500 metres.

(ii) During the waiting period, the meter will add 70 Halalas per
minute when the car is occupied by a passenger (43)°

In the case of an offence, thé taxi driver receives a fine ticket
on the spot from the city traffic police. In Saudi Arabia during
1986, 806 drivers were given fine tickets for offences connected
with the meter system (48), |

The deputy for transport affairs realised that privately run
taxis did not meet passenger reéuireﬁents and.were often old and
poorly maintained. As a result, the Ministry géve permission to a
number of Saudi companies to provide limousines to transport
passengers arriving at the Kingdom's airports to and froh
locations within cities. The scheme operated successfully, so the
Ministry authorised companies to provide a service between the
urban areas and the districts. At the present time, Makkah has
14 companies running urban taxi services (45),

This modern service is dharécterised by the following:
(1) ) Use of modern new cars with certain specifications

established by the Ministry’of Communication;

(1i) Permanent provision of the service 24 hours each day;
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(ii1) Provision for passenger safety and comfort;

(iv) Compliance with the tariff established by the Ministry.
Besides the limousines (see Plate 4.3) in the cities, there are
remall cars for hire (see Plate 4 4) This is 'a recently
‘established service, with specific rules, and daily or hourly
‘ rental rates, according to type of car (Table 4, S) These firms
are prohibited from operating cars- which are more than three
, years old (46) o o

The tariff of the new taxi is the same as that which had now
been adopted by private taxis. In addition, the limousines are
submitted to periodic servicing and safety checks. The purpose
of allowing the new system of taxis is to make the taxi services
adequate in Saudi cities and available at all times (47),

The new taxi service is similar to the private one in that
drivers tour the streets in search of passengers. It is still
not possible to telephone for a taxi because houaes in Makksh
are not numbered and since drivers are not Saudi citizens, they
are not familiar with the geography (48). The absence of a
detailed map compounds the problem of the limousine company and
drivers often have to'depend on’oirections from passengers, which
can be confusing. | -

From the foregoing discussion, it can be seen that the need
for an adequate taxi service is not completely fulfilled, and

therefore reorganisation by city authorities is required.
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Plate 4.2 Japanese-made taxis in Makkah (1978).

Source: Ministry of Transportation, Riyadh (1986).

Plate 4.3 Airport=to-city centre transportation operated by
R the Saudi Limousine Company (1984). Source:
Ministry of Transportation, Riyadh (1986).
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Plate 4.4 Typical self-drive car hire available in Makkah.
Source: Ministry of Transportation, Riyadh (1986).
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Table 4.5 ‘ For-Hire Small Cars Tariff
Daily Fare Fare per each Kilometer
Groups of Cars according With Without more than 100 Km*
to their makes Driver Driver (Halala)
(S.R)) (S.R.)
-Group (A): Hyundai Pony, 165 8s 25
Honda Civic, Toyota Corona, Toyota
Corrolla, Datsun 150Y, Volkswagen, Mazda
323
Group (B): Datsun 1808, 200 120 as ‘
Datsun 200L, Honda Accord, Mazda 929L,
Toyota Cresida, Peugout 305
Group (C): Buick Century, 200 140 50
Buick Skylark, Chevrolet, Chevrolet
Malibu, Pontiac Phonex, Toyota Crown,
Datsun 280C. o
250 170 50

Group (D): icvrolet Impala,
Chevrolet Caprice, Pontiac Catalina,
Pontiac Bonneville, Plymouth Youter, Buick
Park Avenue, Chrysler New Yorker,
Oldsmobile, Dodge Royal, Cadillac Sedan
DeVille, Peugout 505

* Fares tariff was developed on the basis that the daily average distance
travelled by the car is 100 Km. Increase in fare given in the last column
of the table is to be added per each extra kilometer either with or without a

driver.

Source:Ministry of Comminication,Riyadh..
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4.6 Evaluation of Public Transport Services

In 1984 a very wide range of interviews were conducted Qith
officials in.Makkah. The District Manager pf the Public
Transport Company was interviewed, in order to obtain data
concerning the adequacy of the service provided. If public
transport is satisfactory, people will be encouraged to use the
bus. Unfortunately, it was not possible to make sny such
evaluation, since no data wefe available. If the bus service is
good, it might encourage car owners to use it for routine
journeys. In the absence of data, we designed a survey in order

to discover public opinion of public transport in Makkah.

4.6.1 The Survey Method

Surveys were essential at a large number of points (Table
4.6). This shows the districts selected and the number of samples
obtained from each. The number of checking points was 21, which
may seem large, but means that more interviews could be
undertaken and a more accurate impression gained of problems
faced‘by bus travellers. The busiest areas from whicﬁ most
survey samples weré receivedwwere l, 5, 6, 16 and 17. This
reflects their significance as destination points. Thus, only
small sambles came from areas where fewer people alighted on the

particular route selected.
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Table 4.6 Location Check Points and Number of Samples

District Name , Number of Samples 4
Al-Haram area. ‘ 125 25.0
Amir Path | 1 ‘ 0.2
Al-Qushashiah 5 1.0
Ajiyad ' 1 0.2
Al-Missfalah 58 11.6
Al-Tundbawy - 48 9.6
Al-Hindawiah 11 2.2
Jarwal 4 0.8
Al-Zahara 1 0.2
Al-Nuzha 4 0.8
Al-Zahir 4 0.8
Al-Utaibiah 6 1.2
Al-Jumizah - 1 0.2
Al-Maabdah 11 o 2.2
Al-Khansa : 10 2.0
Al-Aziziah 151 | 30.1
Al-Rassifiah - 38 ' 7.6
Al-Shishah 8 1.6 !
Al-Rudah 2 0.4 |
Al-Adel 7 1.4 |
Jabal Al-Noor 1 0.2
TOTAL 501 , 1002

Source: Fieldwork, Makkah 1985
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The details requested in the survey were: origin of journey,
length of time taken to reach bus stop, length of waiting time
for the bus, distanse between house and bus stop and time of
catching the bus, enabling the calculation to be made of time
taken to cover the distance between origin‘and destination. A
general evaluation of the bus services was made including the
degree to which passengsrs were satisfied with the public
transport system. Reasons for dissatisfaction were also sought.
The survey asked if travelling times were reasonable and whether
problems were encountered at bus stops/stations. Interviewees
provided information concerning trip purposes which were grouped
like those of the household survey. Finally, bus users were
requested to give their general comments on public transport.

The survey'was conducted on weekdays and weekends. The time
of conducting the interviews was from 07.00 to 20.00. Idterviews
took place as passengers alighted at the completion of their
journey, so that'details and impressions would still be fresh in
their minds and therefore information would be accdrate.

A supervisor moved between stops to ensure that interviews
were conducted correctly, spedding uhder an hour at each
location. Several problems were faced at the time of conducting
the survey. The hot weather discouraged people from co-
operating. Several passengers pleaded a lack oF time for
answering the survey. Others took survey questionnaires home,
but none were returned to the university address. Yet others

were co-operative, but left the survey in the middle, without
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giving any resson. Several passengers spoke neither Arabic nor
English (ie. those who spoke an Indian language) which caused
communication problems.

In spite of proSlems already mentioned, we were able to
distribute\l,ZOO samples to bus users, Sampleé were taken at
random and depended on the frequency of buses and the volume of
passengers alighting.

When all the samples were received and examined; it was
found that 501 were incomplete and 249 were illegible. Thus, the
final analysisAwag based on the valid samples. The analysis

system used is simple frequency and crosstabs techniques.

4.6.2 Survey Findings -

Results of the survey in 1985 showed that only 3.4% of bus
_passengers were really satisfied with the services provided by
the public transport company. 43.9% felt the service to be
adequate. Thus, total percentage of satisfied passengers reached
47.3%, leaving 52.7% dissatisfied. The reasons for dissatisfac-
tion will be discussed in a later section. Next, we will consider

the results of the survey analysis.

4.6.2.1 Time Taken to Reach the Bus Stop

The purpose of this section is to focus on the distribution
of the bus stops and the evaluation of time taken to reach them,

together with the distance an individual could manage tp walk
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from place of origin. Table 4.7 shows the average distance
between origin and the bus stop, in relation to time taken to
cover the distance. The most time recorded to walk to the bus
stop was 5-10 minutes, forming the highest proportion of 70.9%,
with distances varying from 100-300 metres. This means that the
distribution of bus stops is very fair and mainly within walking
distance. When the distance involved was between 300-500 metres,
the corresponding walking time was 10-15 minutes. For those
walking over 500 metres, the time taken was 15-30 minutes and
they formed 3.8% of the total. Thus, bus stops are situated

conveniently for the majority.

Table 4.7 Time Taken to Bus Stop/Station Relative to Distance

Distance between Origin Time Taken Frequency %
and Bus Stop/Station to Bus Stop/
(metres) Station (mins)

100-300 5-10 355 70.9
more than 300-500 10-15 127 25.3
more than 500-700 15-25 17 3.4
more than 700-900 25-35 1 0.2
more than 1000 ~ 25-30 1 0.2
TOTAL 501 100.0

Source: Fieldwork, Makkah, 1985
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4.6.2.2 Duration of Waiting Time and Problems Occurring at

Bus_Stops
The study revealed that the waiting time for the bus in the

categories 5-9 minutes and 10-15 minutes constituted 35.4% and
61% respectively. Thus, the most usual length of waiting time
was 10-15 minutes (Table 4.8.1). The reasons for such a long
waiting time are infrequent services and lack of timeﬁable
information (Table 4.8.2). Congested road conditions contribute

(49). The lack of travel information

to the former problem
caused a problem for 27.9%, while 15.4% were concerned about
buses not arriving as scheduled. The most significant problem
connected with bus stops is the lack of shelter, which was the
complaint of 32.7% The lack of'shelter could be an important
factor in discouraging people from waiting for buses during the
heat of the day (see Chapter 1) and cause them to seek another
form of transporf, thereby affecting the company's fevenue; As é
result, a Saudi company was engaged to build shelters at bus
stations/stops on routes in Makkah and other Saudi Arabian
cities. This action was also taken because of complaints printed
in the newspaper.

The shelters were designed to protect passengers from the
heat of the sun, at the same time enabling them to see when the
bus was’coming. The shelters had seats, lighting and timetables.
They were also divided into two sections, since men and women had

to be kept separate due to religious - rule$S -  The shelters

were constructed of unbreakable glass (SOX
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Table4 .8.1 Duration of Waiting Time for Bus

Time* ﬂ ‘ - Frequency Y4
5- 9 A 177 35.4
10-15 306 61.0
15+ : - 18 i 3.6
TOTAL 501 1002

* Time is calculated by minutes

Source: Fieldwork, Makkah 1985

Tableé.8.2 Problems Faced by Passenpers at the Bus Stop/Station

Type of Problenm | Frequency )4
Bus not on time 140 27.9
No shelter 164 32.7
Lack of timetable 77 15.4
All of the above 120 24.0
TOTAL ) . - 501 100Z

Source: Fieldwork, Makkah 1985
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In 1985 and 1986, surveys were conducted to discover how
many shelters had been erected. It was found that there were a
few sited at places like Al-Haram areﬁ and Al-Seteen Street, but
nowhere else. The material used did not offer protection from
the sun's radiation, but actually concentrated the heat to such a
degree that passengers did not use them. No timetables had been
provided in the shelters or at bus stops/atétions. The lack of
information obviously discouraged occasional travellers from
using buses. Those who frequently caught buses knew from

experience when they were likely to arrive.

4,6.2.3 Length of Journey Time by Bus

The study revealed that the majority (B84.6%) considered the
time taken between origin and destination when using the public
bus to be satisfactory (Table 4.9.1), 4.2% very satisfactory, and
the low proportion of 11.2% unsatisfactory. From the/1985 survey
it was found that the average length of trip time was 25-35
minutes, which was reasonable (Table 4.9.2), while the shortest
length of time was 10-20 minutes. Unfortunately, there are no
data concerning distance covered on the trips. Surveys did not
ask this question in order to save inconveniencing passengers.
Logically, longer travelling times must have related to trips of
greater length. In theory, a faster vehicle, like a private car
or transit, would decrease travelling time still further, but due
to passenger numbers, geography of city streets and distances

involved, it would be impractical.
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Table4,9,1 The Degree of Satisfaction with Travelling Time

Travel Time is: Frequency 4
Very satisfactory 21 4.2
Satisfactory 424 : 84.6
Not satisfactory - k 56 11.2
TOTAL 501 1007

Source: Fieldwork, Makkah 1985

Table 4.9.2 Length of Travelling Time

Average Time (mins) Frequency yA
10-20 50 10.0
25-35 | 261 ' 52.1
40-50 - 137 27.4
55+ | 53 ©10.5
TOTAL 501 100%

Source: Fieldwork, Makkah 1985
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4,6.2.4 Trip Origins and Destination by Districts

The purpose of this section is to distinguish the focal
points attracting and generating passengers using the public bus.

Table 4.10 shows that the centres attracting most bus trips
and passengers were Al-Haram area and Al-Azizizish district, with
25% and 30% respectively. The Haram area played & significant
role in attracting most bus trips for two reasons:
(a) it is the maiﬁ junction<for most bus trips; and
(b) passengers changing buses have to do so at Al-Harem.
There is no direct route from east to west ete. Al-Aziziziah
district attracis many travellers because it(has the university,
shopping centfes, restaurants and private hospitals. Al-
Missfalah district attracts 11% of passengers. This proportion
is low because\it is only about 10 minutes' walk from Al-Haram.
Trips are attracted to Al-Tundbawy,(9.$%) and Al-Rassifiah (7.8%)
because they are commercial areas. The survey revealed that
small proportions of people also travelled to other districts,
not mentioned in the Table. In some cases, the small sample of
replies clearly did not represent the true percentage(

Referring to Table 4.10, the most dominant centres producing
(origin) bus trips and passenger flow were Al-Haram area, Al-
Missfalah, Al-Maabdah and Al-Azizish, with 11.6%, 15.7%, 6.4% and
7.8% respectively. It is ﬁot surprising to find that those
districts played a significant part in generating bus trips,

since they were important in attracting trips.
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4.6.2.5 The Purpose of Bus Journeys

The study revealed that 59.8% of trips were made to
transport people to their homes. To a lesser extent, the bus
service was used to carry people for work or religious purposes;
12.8% and 13.6% respectively. .The reason for the low work
proportion is the use of private cars which take less time and
give the traveller the sbility to choose exactly when he wishes
to make the journey.  Also, as discussed previously in this
Chapter, many of the passengers are foreign workers, whose
numbers are decreasing at present. No data are available about
the percentage of Saudis ahd non-Saudis travelling to work by
bus. This was not included in the 1985 survey for fear of making
it too lengthy. The low percentage of bus use for religious
purposes is not representative, since a great deal of use is made
of it at Hajj, Ramadan etc., for transporting people to Al-Haram.
During the nine days of Hajj, the company catered for over a
million passengers for religious purposes (51),  The use of
public transport for shopping purposes constituted 7.8% which is
considered slightly low. This demonstrates that the bus cannot
play a similar role to that of the private car or taxi in
providing a direct link between shopping areas and home. The bus
does not provide enough space for passengers' shopping, unlike
the private car,.which is most suitable for this purpose. Table
4,11 shows other travelling purposes to be insignificant. The
small number catching the bus to school or university reflects

the fact that the survey was carried out during the school summer
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Table 4.11 Purpose of Using the Public Bus in Makkah (1985)

Purpose of Using the Bus Frequency )4
Home 300 59.8
Religious | 68 13.6
Work . \64 12.8
Shopping 39 7.8
Private 10 2.0
Education | 8 1.6
To visit a friend 6 1.2
To visit a relative 3 0.6
Personal 2 0.4
To visit a patient 1 0.2
Total 501 100.0

Source:Fieldwork,Makkah 1985
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holidays and although it was still term time at the University,
many students own cars (see Chapter 3). The only journey for
pleasure covered by the survey was that to the coffee house on

the outskirts of the city.

4,6.2.6 Problems Facing Bus Users in General

The purpose of this section is to establish all the
difficulties faced by bus passengers in Makkah, according to the
survey conducted in 1985.

The study revealed 11 re;sons for complaint (Table 4.12).
Each of these will be discussed in turn and their potential
effect on the company examined.

Careless driving by bus drivers is a major cause of
dissatisfaction, even though safety is a priority of the company.
Carelessness is defined as breaking traffic law, driving over the
speed limit, racing other vehicles, stopping and starting too
abruptly; each of which can put passengers at risk. Carelessness
poagibly arises because, 60% of the drivers being non-Saudis
(52), some are unfamiliar with traffic law, traditions and
environment (53), or cénnot speak or read Arabic. For the
company to arrange to teach them Arabic would be expensive and
would decrease profits. Saudi drivers are careless because of
their youthful attitude, often being between 25 and 35 years of
age. These drivers can be unreliable and often‘leave the

company, forcing it to employ drivers from overseas.
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Table 4.12 Public Bus Users Major Dissatisfactions

Makkah (1985)

Dissatifaction Frequency 4
Careless Driver 26 5.2
Bus not air conditioned 37 7.4
Seats not comfortable ) 25 5.0

Failure of Bus driver to

stop Bus stop 51 10,2
No conductor 37 7.4
Bus not clean 36 7.2
Travel Time is too long 32 6.3
Not well organised 6 1.2
Disorder boarding the bus 6 1.2
Discourteous driver 8 1.6
General 237 47.3

Total 501 100.02

Source:Fieldwork,Makkah 1985
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The buses are not air-conditioned, which discourages people
from using them, especially when the sun is at its hottest (see
Chapter 1). It becomes very hot waiting for a bus after 12.00
and this problem is compounded when the bus itself is warm. The
windows of the bus are not protected against the sun's rays.
These factors could encourage passengers who can afford it to
abandon bus travel in favour of their own air-conditioned cars.

Bus passengers complained/about>the uncomfortable seats.
These were examined iﬁ 1986 and were found to be hard and covered
with plastic material which hald the sun's heat. There can be
great discomfort due to the perépiration caused by the heat of
the seat covering and its/non-absorbant’natUre. It is not known
whether this might consfitUte a health hazard (see Plate 4.5).

Inconveniqnce is caused to passengers when bus drivers
cannot stop at bus stops because of parked cars. This happens
particularly on busy city routes,y where there are shops,
government offices etc. The problem of parked cars at bus stops
arises partly because of insufficient parking spaces, and partly
because the asphalt is not marked to show that it is an area for
buses only. There is simply a bus stop sign (see Fig. 4.4).

ihere is no conductor on the public bus. Passengers pay
their fare into a box situated by the driver. This system is
similar to the American one, except that, in the latter case, a
machine calculates the correct fare. SAPTCO buses do not have

this refinement (54), Passengers face a problem when they do not
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Plate 4.5 Plastic-covered seats in public buses which cause

discomfort in the heat.
Source: SAPTCO, Makkah, (1984).
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have the right change'and are sometimes required to leave the bus
to find the exact fare, causing great inconvenience and
annoyance. |

Although buses are cleaned once a day, they are often dirty
because of passengers eating nuts and drinking while travélling.
It is not feasible fof a bus to be cleaned before every journey,
but passenéers could help themselves over this matter by
refraining from eating or drinking.

Bus u;ers complain about-bvercrowding. Sometimes they have
to stand for the whole journey. There are only 35 seats on the
bus, which is insufficient to meet the demand at peak times.

The bus passengers also considered travelling time to be too
long. Many have to travel great distances which obviously
increases the time. However, there are three factors which
directly affect travelling time:

(a) frequent stops for passengers to get on and off the bus;

(b) traffic congestion on important routes such'as the Al-Haram
area; and '

(c) in some districts pedestrians cause traffic Jams.

This last point will be discussed in the next Chapter.

Problems are creafed because passengeré do not“fﬁrm an
orderly queue, and all rush to board the bus when it arrives.
This problem is particularly acute at main terminals whefe large
numbers of passéngers wait.. Another difficulty is that buses do

not leave from specific stands in the bus station and ﬁherefcre
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it is easy to catch the wrong one or only realise the mistake at
the last minute, thereby causing confusion.

Elderly people, in particular, are sometimes treated harshly
by bus drivers. This could result in their resorting to é shéred
taxi or a private car which travels the bus route and where the

owner charges the same fare (55),  This was observed during May

and July 1986.

4.7 Recommendations and Conclusion

From the foregoing discussion, if is apparent that there are
some difficulties facing public transport and its users in
Makkyah. We wili summarise the main points and recommend some
improvements for both bus and taxi services, to make them

aaequate in all ways.

4,7.1 Taxi Services Organisation

From the discussion concerning taxi services in Makksh, it
can be seen thaﬁ\they require reorganisation in order to bec&me
efficient. The author proposes the following suggestions to
improve taxi sérvices in Makkah:

1 At present, it is not possible to telephone to order a taxi,
but were the Municipality to number houses and provide
detailed/maps of each érea, the "dial-a-taxi" system.could
be adoptéd. | | ’

2 THe Municipality could also provide a taxi staﬁd ét

important centres, where demand is heaviest. This would
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also prevent taxis from adding to the traffic volume by
constantly touring the streets.

3 Taxi stands should certainly be introducgd in the Al-Haram
area and in important commercial areas.

4 The limousine company should also install short wave radios

in their cars to enable drivers to be summoned to wherever

they are needed, at any time.

4,7.2 Bus Service Requlation (Management)

As discussed above, most public bus drivers are non-Saudis.

It is therefore recommended that the company encourages Saudis to

‘drive buses, since this has many advantages. A Saudi driver

speaks the same langquage as the passenger. Since a Ssudi driver

has hisrown accommodation, money spent on housing non-Saudi
drivers could be saved. . Saudi drivers can be encouraged to work
for the bus company by being offered the following incentives:

1 A special premium could be introduced for Saudi drivers who
work for the company on a regular basis. This would
guarantee free health treatment for the driver and his
family (56),

2 The company could allow Saudi drivers to participate as
shareholders. This should increase annual income and
encourage 8 hore responsible attitude towards work.

3 The company should plan an annual holiday for Saudi drivers

and allow them to travel free on company buses, as occurs
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with employees of Saudi Airlines.
The company should select drivers over 35 years of age in
order that they should be experienced, reliable and

conscious of passenger safety and well-being.

4.7.2.1 Bus Design

1

Lack of air-conditioning was a passenger complaint. Due to
the extra power needed to activate this, the bus company
could install air-conditioning in urban buses and utilise it
only in the summer, during the hottest part of the day,
between 12.00 and 15.00. This improvement would encourage
passengers to keep using the buses. A parallel situation is
to be found in the USA and UK where, in order to maintain
passenger levels, buses are kept warm to counteract the cold
conditions.

The company should modify the seating design so that

passengers can travel in comfort.

4.7.2.2 Bus Stops (Location, Spacing and Design)

The difficulty of being unable to stop at bus stops could be

improved if the city Municipality were to adopt a new system of

siting bus stops, as recommended by Vukan R. Vuchic (57):

Near-side (NS), at an intersection before crossing the cross
street; far-side (FS), at an intersection past the cross
street; and mid-block (MB), away from the intersection. It
is common in many cities to adopt one type of stop location

(usually NS) and use it throughout the city.
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We think that the best siting for bus stops in Makkah is MB
(mid-block bus bay) (see Plate 4.6), which is useful for
reducing disruption of traffic flow, caused by the frequent
bus stops.

If the street is too narrow for the MB system, because of
the complex topography (see Chapter 2), then another can be
adopted, as observed in the UK (see Fig. 4.5 above). This
is the system of bus bays, where it is prohibited for cars
to stop. Any car driver contravening this should have to pay
a heavy fine.

Shelters should be rebuilt with material suited to weather
conditions. Timetables should be provided in them. Despite
the cost involved, shelters should be sited at main stops on
busy routes.

The bus service would be faster and more efficient were the

bus stops on Makkah's bus routes spaced further apart (58),

4.7.2.3 Bus Routing, Operation and Organisation

1

On busy bus routes, a separate bus lane would prevent
delays, making the journey as fast as possible and keeping
buses on schedule.

At peak hours, double-decker buses could be utilised to
alleviate overcrowding.

At the main bus station, buses bound for different locations
should be allocated separate areas, appropristely named and

numbered. This would prevent confusion amongst passengers.
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Plate 4.6 Bus stop bay in Madrid

)

Source:Vukan R. Vuchic,1981.Urban public transportation system

and Technology,Englewood Cliffs,New Jersey.p.274
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4 At bus stops, there should be information giving bus number,
destination and route taken. Bus users will then be able to
check that they are catching the correct bus without having
to enquire of anyone.

5 The bus company could alleviate the problem of'péssengers
finding money for change by selling tickets prior to their
journeys. Monthly season tickets may be the answer. These '
would carry an expiry date and a photograph of the

traveller. This method would save time and inconvenience.

4.7.2.4 Public Encouragement to Use the Bus

1 In order to make the public aware of the bus serviqes, the
company should allow car owners to use public transport free
of charge for one week.

2 The media could support the company by encouraging the
public to travel by bus, possibly by publicising the effects
of pollution, and the safety role played the public bus.

In conclusion, there is no doubt that the private car is
still the most popular means of transport among Makksh's people.
This is because the private car can be used by the owner as and
when desired. It would be difficult to find an alternative to
the car.

City planners could attempt to limit the use of private cars
at certain times in the day, for example, journeys to and from
work and school, thereby reducing congestion on the roads at peak

hours. If this were to happen, the bus company would have to



- 274 - Chapter 4

improve the sefvice in order to meet passenger requirements. The
bus must also be more economic than the car for it to be
considered by the car owner as a viable alternative.

Once the pubiic bus has been developed to provide an
efficient service, meeting all passenger specifications, then
public transbort will have an important role to play in Makkah's

future, alleviating traffic congestion and reducing pollution,
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5.1 Introduction

The scale of land distances between Saudi cities, the lack
of waterways and restricted rail network lead to a heavy
dependence on road capacity. The development of highways in
Saudi Arabia has reflected the development of the national
economy. Economié prosperity has given the opportunity to the
public to possess their own private cars, which has resulted in a
rapid increase in number of vehicles in Saudi cities and
particularly in the city of Makkah, resulting in the heavy use of
roads in the ciﬁy. The city network serves not only the city
people, but also provides services to the city visitors
throughout the year whén they come to visit Al-Haram to perform
Ummra and/or Hajj. This multiple use of the city network served
to accentuate transportation pndblems such as congestion,
unpleasant environmental conditions and too many road accidents.
These problems will be the subject of this Chapter, in which

attempts will be made to recommend improvements.

5.2 Background to Traffic Accidents in Makkah

Road traffic accidents are a major problem world-wide (1),
In general, there are three main factors contributing to road
accidents: the driver, the vehicle and the environment. A
detailed stndy in 1984 showed that driver errors were wholly or
parfly responsible for 85% of accidents. Conversely, fhe
environment and venicle caused relatively few accidents - less

than 5% each when acting independently or in combination (2),
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Nationally, road accidents in Saudi Arabia are very serious
phenomena which require the efforts of different organisations to
reduce their incidence. It is also necessary for drivers to be
aware of the causes of accidents in order that this serious
situation may be rectified (3, |

The seriousness of road accidents in Saudi Arebia, is
illustréted by Traffic Department statistics which indicate that
there were 89 accidents every day in 1986, which is an increase
on 1971 when there were about 12 accidents daily (4),  on
average, an accident occurs every 20. minutes. In the Saudi
Kingdom eight people are injured in road traffic asccidents every
day (5),

The purpoée of this Chapter is to ascertain the volume of
road accidents in Makkah, based on the official statistical data
issued by the General Headquarters of the Traffic Department in
Riyadh. These statistics include general data about road
accidents. These are: number of accidents, time of accidents
(day/evening), weekly variation, monthly variation, condition of
the vehicles at the time of the accident, number of fatalities
and injuries, age of the driver, educational and marital status
of the driver. These data are very useful to run an analysis
about the road traffic accidents in Makkah, but only at a general
level. This is because no specific data are available which

cover the following deteils:
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1 The hourly variation during the day, which is important to
ascertain the peak hours when accidents occur and to
discover the correlation between time of accident and peaks
of traffic volume in the city.

2 The weather conditions, which are also important factors;
wet, fog, dust, heat and cold are all influential.

3 The location of accidents in the city, e.g. according to
whether or not it is a high density residential area. There
is obviously a greater likelihood of accidents. where there
are more pedestrians and vehicles.

4 "Adverse road design, e.g. unsuitable layout and junction
design, or poor visibility due to layout" (6X

5 Adverée condition of road, e.g. poor street lighting and
inadequate road signs.

6 "Unexpected obstructions, e.g. road works, parked vehicles,
other ob jects" (7). |

7 The condition of vehicles, such as efficiency of brakes,
lights, indicators and visibility should be taken into
consideration,

In spite of the lack of detailed data, the following
analysis of road accidents in Makkah will include information
obtained from the General Headquarters of the Traffic Department
in Riyadhl Based upon this background, the magnitude of road
accidents in Makkah from 1971-1986 and their causes will be

studied with the intention of recommending means of prevention. .
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5.2.1 Road Traffic Accidents in Makkah 1971-1986

Table 5.1 shows the number of accidents in Makkah. It is
evident that the number of accidents has increased between 1971
and 1986, with some considerable increase between 1982 and 1984.
This is because the number of cars has increased, particularly
during this latter period. The computer analysis showed that
there is a positive correlation (0.98) between the number of cars
and number of accidents. The more cars, the greater the
probability of accidents occurring (see Chapter 3). This is the
result of a healthy economy and a growth in population (Fig.
5.1).

The number of injuries due to road traffic accidents has
also been increasing since 1971. It is noticed from Table 5.1
that injuries in 1983, 1984 and 1986 were very high. The reason
for injury numbers being so high may relate to accidents
occurring in busy locations such as a residential area.
Moreover, it can be seen from the Table that the number of
fatalities also increased. This is a serious situation requiring
the concerted efforts of all drivers to reduce the number of
accidents in the city. In 1986, on average, two people were
killed in road accidents every day.

While the injuries ratio per thousand vghicles is high, it
can be seen from Fig. 5.2 that accidents and fatalities have
decreased in relation to the increased amount of traffic, that
the accident rate is actually decreasing, The decreaae of

accidents in Makkah in spite of the increase in vehicles relates
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Table5.1 The Index of Road Traffic Accidents in Makkah

Year Number Number Accidents Injuries Fatalities
of of Per '000 No. Per No. Per

Cars Accidents Cars '000 '000

Cars Cars
1971 11900 574 48 839 70 86 7
1972 13588 605 b4 880 64 123 9
1973 16501 539 32 790 48 128 8
1974 24047 454 19 684 28 149 6
1975 31660 400 12 478 15 162 5
1976 47113 603 13 691 14 254 5
1977 58754 526 9 861 14 283 4
1978 68957 586 8 634 9 340 5
1979 74797 632 8 1094 14 298 4
1980 81197 736 9 1050 13 276 3
1981 100516 924 9 - 1334 13 262 2
1982 116509 1566 13 1971 17 341 3
1983 138613%* 1551 11 2281 16 347 2
1984 152243%* 1566 10 7514 49 1047 6
1985 162409% 790 5 1559 9 198 1
1986 167787* 1048 6 5993 35 648 3

Source 1) Ministry of Interior - Public Security, General

Department of Traffic, Traffic Statistics:
During 11 Years (1971-1981), Kingdom of Saudi
Arabia pp77-97

2) Ministry of Interior - Public Security, General
Department of Traffic, Traffic Statistics (1982),
Kingdom of Saudi Arabia plé

3) Traffic Statistics (1983) pé

4) Traffic Statistics (1984) p.l6

5) Traffic Statistics (1985) p.l1l2

6) Traffic Statistics (1986) p.29

* Estimation (8)
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to the gradual improvement of roads, greatef adherence to the
law and good propaganda such as a "traffic week" organised by the
Traffic Department designed to draw the attention of drivers to
the causes of accidents (BX

It has been mentioned above that the car driver is a factor
contributing to the occurence of accidents. Several factors

which relate to the driver (age, social and educational status

and nationality) are discussed below.

5.2.2 Road Accidents Relative to Aqe of Driver

The age of the driver plays a significant role in road
traffic accidents. Drivers between the ages of 18 and 30 (Fig.
5.3) account for the high proportion of 73.8% of accidents. This
in part reflects the high car ownership among this age group (see
Chapter 3), and, as explained by some researchers, to lack of
experience in some cases and their willingness to take risks (9),
Computer analysis reveals a positive correlation (0.97) between

accident numbers and the age of drivers.

5.2.3 Road Traffic Accidents by Nationality

Fig. 5.4 shows that accidents among Saudis are higher than
among non-Saudis, with 58.5%, which reflects high car ownership
among Saudis. The proportion of accidents among non-Saudis
(41.5%) is high in relation to car ownership (35.1%). This high

figure may reflect poor driving and ignorance of the traffic
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Fig.5.3
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law. Furthermore, non-Saudis can buy second-hand cars which are

not roadworthy and contribute to causing accidents.

5.2.4 Road Traffic Accidents Relative to Marital and Educational

Status

Fig. 5.5 shows that accidents among married drivers are
slightly higher than in the case of unmarried drivers, being 51%
as against 49%. This reflects the high level of car ownership
among married drivers, whereas, as we found from the socio-
economic survey results, unmarried males form 16.6% (see Chapter
3). This has serious implications, since many families may lose
their breadwinner through death or disablement.

Fig. 5.6 -shows that educated drivers involved in road
traffic accidents are proportionately very high, constituting 75%
of all accidents since 1971; the remainder being made up of
uneducated drivers, because numbers of educated people
(comprising students, employees with high educational
qualifications, and those who can reasd and write) is high,

associated with a high rate of car ownership (see Chapter 3).

5.3 Road Traffic Accidents According to Type

Table 5.2 illustrates the type of accidents which leads to
serious injuries and fatalities. The most frequent cause of road

accidents since 1971 has been collision between vehicles (35.5%).
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Fig.5.4
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Fig.5.5
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Fig,5,6
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This often results from lack of judgement concerning the distance
between cars (10). A large proportion of accidents in the city
(38% of total) involves pedestrians. Both driver and pedestrian
may share the responsibility; the former through driving too fast
and the latter through inattention when crossing the road. This
type of accident tends to occur in busy areas where there are no
zebra crossings. Children playing in the streets on bicycles can

(11), Parents cannot be wholly blamed because

cause accidents
the children often have nowhere else to play.

Overturned cars account for 19% of accidents, possibly due
to a blow out or puncture when travelling at speed.

It is obvious from the discussion above that 92.5% of
accidents fall into one of three categories. To reduce or

prevent these accidents, practical solutions must be found. The

causes of these accidents are discussed in the next section.

5.4 Causes of Road Traffic Accidents

One of the commonest causes of road traffic accidents
registered by the Traffic Department is high speed. There is a
positive correlation (0.94) between the number of accidents and
those involving high speed, 38.6% of accidents since 1971 have
been caused as a result.of speed (Table 5.3). Driving too fast
indicates irresponsibility on the part of the driver (12). It 18‘
therefore vital that drivers keep to the speed limit. Length of

stopping distance increases with speed (Table 5.4) (13), 80
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Table5.2 Type of Accidents in Makkah 1974-1986

Source

Year Fire Run Leave Other Total
Vehicles Other Animal Human Down Road
1974 125 - - 223 - 67 - 39 454
1975 131 - - 143 - 94 - 32 420
1976 314 - - 89 - 182 - 18° 603
1977 158 - - 218 - 158 - 28 562
1978 171 16 3 243 - 126 5 22 586
1979 193 18 4 234 2 166 5 10 632
1980 248 27 4 236 - 171 6 44 742
1981 283 36 4 436 3 142 3 17 924
1982 509 59 9 662 - 268 11 - 26 1544
1983 458 - - 608 - 284 - - 1350
1984 579 61 6 557 4 244 6 44 1501
1985 486 40 6 389 - 201 - 19 1141
1986 599 93 12 547 5 203 12 28 1499
Total 4254 350 48 4585 14 2306 48 327 11958
2 35.5 2.9 0.4 38.0 0.1 19.0 0.4 2.7
1) Ministry of Interior - Public Security, General

Department of Traffic, Traffic Statistics During

‘11 Years (1971-1981), Kingdom of Saudi Arabia

pPp217-224
2) Traffic
3) Traffic
4) Traffic
5) Traffic
6) Traffic

Statistics
Statistics
Statistics
Statistics
Statistics

(1982)
(1983)
(1984)
(1985)
(1986)

P.29
pl2
p30

pl3
p.30
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drivers must be able to control their cars and travel at a safe
speed. Since 1971, 19.3% of accidents have been caused by
drivers failing to stop when traffic lights are red. Overtaking
illegally or as a result of misjudgement has caused 9.5% of
accidents since 1971 (14), accidents also occur when drivers
fail to check in their rear view mirror or give inappropriate
signals before turning of f a road, being unaware of what other
road users are doing (15), Sudden stopping without due attention
to other traffic results in 2.3% of accidents, while the
combination of drugs (possibly medicinal) with alcohol or
independently, contributes to a further 1.3%. This proportion is
very low when compared with Britain. The casualty report in
relation to the latter states:

The number of casualties in accidents in which one or more

of the involved drivers subsequently failed the breath test

in 1985 was 19,285 (4.

It can be concluded that the driver is responsible for the
majority of road accidénts, since it is‘in hié poﬁer to control

the speed at which he travels and to observe the traffic

requlations.

5.5 Geographical and : Temporal Incidence of Accidents

The purpose of this section is to discover the distribution
of road accidents in Makkah according to location and time. The'
discussion of these elements will be based on the official data’

issued by the General Traffic Department. The data represents



Table5.3 Causes of Road Accidents

* represent the regions of Makkah

Year |Improper Improper Improper Traffic High Alcohol/ Other| Total
stop circulation overtaking violation| speed Drugs
1974 - - - 6 94 24 330 454
1975 - - - 32 134 12 - 222 400
1976 - - - 47 356 - 220 603
1977 - - - 32 312 22 275 641
1978 - 18 32 25 378 15 213 679
1979 2 7 66 54 371 13 316 829
1980 64 39 44 72 512 16 245 992
1981 32 68 129 99 438 25 368 1159
1982 147 264 332 270 590 19 369 1991
1983 80 100 200 100 450 30 950 1910
1984% 165% 455 1095 2901 3049 83 1676 9424
1985%* 22 60 156 425 687 11 250 1611
1986* 121 200 465 1049 2906 65 ’1082 5888
Total 633 1211 2519 5112 10277 335 6495 26581
z 2.3 4.5 9.5 19.3 38.6 1.3 24.5

Source:see Table 5.2

-962-
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" Table5.4 The Necessary Stopping Distance for Each Speed

Speed (Km) Distance for Distance for Overall distance
reaction stopping required

(m) (m) ’ (m)
30 7 8 15
45 10 15 | 25
60 15 - 25 40
75 20 40 60
100 25 100 125
120 30 135 | , 165

The above distances are only applicable on asphalted highways

and dry roads.

Source: Ministry of Interior, Public Security, General Traffic
Directorate, A Driver's Guide to Motor Vehicle Laws

and Operation pl9
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only a general background for both location and time of
accidents. Two broad classifications differentiate location and
time of accidents according to the General Traffic Department:y
1 Location: '
a "jn-city" -~ the urban area, within the city boundary;
b "out-city", - the rural area, beyond city boundaries.
2 Time: daylight; and night time.

Neither of these categorisations is sufficiently specific to
allow detailed analysis. For example, information shouldtbe
given concerning width of road, exact location (residential area,
one-way street etc) and time (rush hour etc). Given appropriate
data, it would be possible to establish positive or negative
correlations between location and time, leading to the
possibility of a recommendation for reducing accidents.

Fig. 5.7 shows that road accidents "in-city" (52%) are
higher than accidents occurring "out-city". This is becsuse the
city has a continucus flow of traffic, with peasks between 07.00-
09.00; 13.00-15.00 and 15.00-21.00. Pedestrians are constantly
present, increasing the possibility of accidents. Since 1976,
the road accidents "out-city" have formed a lower proportion.
This may relate to lower traffic volume and lack of pedestrisans.
Moreover, as C.A. 0'Flsherty states:

«ss 8 motorist is much more likely to be involved in an

accident when travelling on town streets than on rural

roads. This can be attributed mainly to the greater numbers
of diversions and decisions to which the urban driver is

subjected, eqg. at junctions and/or due to the presence of
pedestrians and cyclists (17)°
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Fig. 5.8 shows the time of road traffic accidents. Since
1974, accidents occurring in daylight have accounted for 64.3%,
reflecting the fact many more people use the roads duriné the
daytime (to travel to and from work etc). Night time accidents
could be the result of poor street lighting or inadequate
headlights, leading to poor visibility.

Fig. 5.9 indicates the daily variation of road accidents in
Makkah. It can be seen from the figure that the daily average
number of accidents from Saturday to Tuesday are similar, and
that the daily average for Wednesday is higher. Wednesday
evening is the beginning of the weekend when people often travel
to shop or for.pleasure, as they do on Thursdays, and make visits
to Al-Haram. This latter is the focus for many visito}s to the
city on Fridays, particulérly at the time of prayer.

Fig. 5.10 shows the average seasonal variation of road
accidents in Makkah from 1976-1986. The greatest incidence
occurs during Ramadan and Hajj. These two months are significant
because of religious festivals (Ummra in Ramadan and Al-Hajj in
Hajj). Also, there are visits to Al-Haram and making Tawaf
(going round Al-Kaaba). During the remaining months of the year,
there are fewer accidents, indicating that they occur more

frequently in relation to increased volume of traffic.



-300-

Fig.5.7
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Fig.5.8
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Fig.5.9
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Fig.5.10
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5.6 Accident: Conclusion

In conclusion, it is obvious from the discussibn tﬁét roa&
traffic accidents in Makkah are still high as regards injuries
and fatalities. Moreover, it is evident that drivers are
responsiblé for most accidents, although pedestrians also
contribute towards them. The city municipality aslso shares some
resbonsibility for road treffic accidents. For éxample, the
planning of the city shouid include open spaces for children,
thereby keeping them éway from the roads. Thus, a combination of

solutions is required to reduce traffic accidents in Makkah.

5.7 Traffic.Volume and Patterns

This section concerns theAtraffic surveys carriéd out by the
Hajj- Research Centfe for tHe city of Makkah. The traffic surveys
contained results including vehicle classification counts,
traffic counts and vehicle occupancy studies. A sefieé of
vehicle Elassification counté was conducted for both the regional
and urban roads of Makksh. For regional roads, various ﬁoints
were selected to conduct tﬁe survey, such as on the Jeddah/Makkah
Expressway, on tﬁe old Jeddah/Makkah road, on the Medina road and
on the As-Sail Expressway. Surveys were also conducted on
Makkah/Alieth road and Makkaﬁ/Al-Taif (via Kara) road. For the
urban roads, a number of stations were selected at various points
on the city network. A machine was used for counting traffic in
eégh direction on urbaﬁ and rural roads. During fieldwork in

1985, we surveyed a road selected by the Hajj Research Centre for
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traffic counting. The object of this survey was to ascertain the
number of lanes on these roads and whether they carried a one- or
two-way system, and also to establish on which side of urban
roads cars were parked, theoretically reducing road capacity.

On regional roads, it is noticed from Table 5.5 that the
highest 24 hour volume was on the Jeddah/Makkah Expressway where
the volume was 20,201 vehicles. The next most heavily used
. regional road was the old Jeddah/Makkah road where the vehicle
count was 10,404. This traffic volume reflects the patterns of
travel on the regional road outside the city of Makkah and
demonstrates the link between Jeddah and Makkah (see Fig. S.11).
Visitors to Makksh often arrive st the international airport of
Jeddah. Traffic is heaviest during Hajj. Supplies of food etc.
for Makkah come via the port of Jeddah. Trips are also made
between Makkah and Jeddah for work purposes (see Chapter 3).
People are attracted to the well developed beach facilities at
Jeddah, pafticularlyAaf weékénds. It is therefore not surpfising
that the volume of traffic on these two regional roads is very
high. Al-Madina is a place of importance and there is a great
deal of traffic between it and Makkah (Table 5.5), along the Al-
Madina road. - Visitors to Makkah often travel to Al-Madina to
visit the mosque and tomb of Mohammed, which have great religious
significance for Muslims. Two roads, one to the north and one to
the east, link Makkah with Al-Taif. Inhabitants of Al-Taif and

cities to the south travel to Makkah to perform Ummra and visit



'l‘a_bleS.'S Charscteristics Of Repional Roads Makkah 1983,

° Peak Hour| 24 Howr 24 Rour [Two - VYay Hourly Peak Hr.
Station Road Yame Xo. o{ L:nes 1 Road Volume By} Volume Yolume 24 Hour Capaciny v/C
Xo . ac Clussification|Direction}f A - B B - A Yolume Ratio
. Direction
]| Madina Road (main) 3 Express wavy 416 4405 4399 8804 3150 0.13
2 Makkah/Jeddah 014 Rcad| 2 Primary 481 4641 5763 10404 2100 0.22
4 Al-Leith Road 3 Primary 146 1807 1521} 3328 1250 0.14
6 Taif As-Sail Road 3 Express ;'ay 541 5236 S717 10953 ©200 0.09
8 1s-Sail Road . 3 Express was 156 2162 2115 42717 o350 0.03
(Al-Sharaija)
271 Makkah/leddan 4 Express way R3S 913> 11064 2020) < W 0.1}
Express way (main}
276 Malkah/AY-Hada/Taif 3 Express war 235 4035 37so0 7764 .00 0.05
Road A

Source:Hajj Research Centre,Jeddah,1984
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ROAD NETWORK IN MAKKAH 1984
REGIONAL TRAFFIC FLOW IN 1983

SOURCE - Hell Resserch Contre Joddah, 1984

Fig.5.11
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Al-Haram. People also journey from Makkah to Al-Taif because of
its mild climate during the summer season. Goods are also
transported by truck between the two cities.

It can be concluded that the city of Makkah is a vital focal
point for traffic travelling to and from it on regional roads.

Table 5.6 illustrates the traffic volume on the city's urban
roads. The 24-hour traffic volume on city roads is given in Fig.
5.12 according to direction. From the Table and the Figure, it
is noticed that the highest traffic volume was registered on Al=-
Hjun street (62,120 vehicles in 24 hour period). This strest is
important because it connects the eastern and western parts of
the city. It provides access to traffic coming from the
direction of Jeddah old road and travelling to the eastern part
of the city. This street passes through a high densit; district
and its commercial area. Traffic congestion and bottlenecks
usually occur on this street, but these will be discussed in
another section. The other streets which'carry a high volume of
traffic are: Al-Gararah street, which provides access for most
traffic coming from districts in the north of the city and going
to Al-Haram; the étreet near Al-Haram, particularly at Al-
Shubaikah Bridge, was busy due to traffic coming from Jabal Al-
Kaaba street and Ibn Khaldon street, in the direction of Al=-
Haram; and Al-Masjid/Al-Haram street was subjected to a high
volume of traffic throughout the day, because of serving vehicles

leaving the eastern part of Al-Haram for the northern area of the



TableS5.6 Cherscteristics Of Roads Ta Makkah (1983).

Station ::;.2‘ Type Of Pesk Howr | 24 Hour 24 Nour Tvo-Vay Nowrly :::: L"“"

Yo. Road Name ;:‘E::: Disection Yoluse By Volauee Yoluee 24 Howr Capaciry By l::fo Lane

Systen Direction A-B B A Yolume Directioa

201 Al-Qararah 4 One-Vay 3180 L4210 44210 1800 1.76 | 1*
203 Al-Mas jid Al-Haram St. 4 Ose-Vay 3000 40148 —_— 40148 1800 1.66 1LE R®
204 Al-Asfaqu Street 3 Tvo-Vay izlo 14133 12852 27018 1200 1.00

205 North Ajyad Street 3 Tvo-Way 1218 14557 14668 29223 1200 1.02 fLa e
206 Al-Pfjrab Street 3 One-Vay 697 9322 9322 960 0,73 {1 8¢
207 Ibrashis Al-Kalil St. 3 Two-Vay 1334 13183 18103 31286 1200 1.1 jrew
208 Shabikah (Kesr Al-Harss) 3 One-Vay 268 3753 3753 960 0.3 L

209 Near Al-Haream 2 Two-Vay 2183 30933 29566 60519 2400 9.9

210 Off X.1, Valid & h':. 2 Oae-Vay 268 3784 — 3784 960 0.3

:

211 Ihal3d Idm Valid St. 3 One-Vay 1060 14645 14645 960 1.1 L

212 Jabel Eabs St. 3 Tvo-Way 1313 17148 8027 25175 1200 1.09 JjL3 R
213 Al-Tysia Street & One-Vay 2062 24306 24306 1800 1.04 JLE R
214 A)-Sulsimanfsh Street 2 One-Way 266 3397 —_— 3397 960 0.3

21s Astir Path Street 1 Tvo-Vay 486 4789 2716 7503 600 0.81

216 Al-Anfaqm Street 3 Two-Vay 1386 12331 12037 24368 1200 1.15 Jt

217 South Ajysd Street 3 Two-Vay 3%0 4642 -5050 9692 2250 0.17

218 Al-Bijrah St.(Missfalah)- & One-Vay 1077 14507 14507 1800 0.6 L

219 Torabim 41-Kbali) St. 3 Two-Vay 1414 9081 20012 29093 1500 0.94 {LE R
220 Jurham Street 2 Two-Vay 465 5458 483 5941 600 0.77

b33 Xear Bis Ledin Street 1 Oae-Vay 539 6083 6083 600 0.89

224 |Tbrebis 41-Ebelil St. 3 Tuo-Vay s73 5918 8276 12194 2230 0.25

223 Al-Mansur Street 3 Tuo-Vay 150 13723 19657 33382 2250 0.06 L2 ®
227 Arrassifan Street 3 Tuvo-Vay 679 7129 6963 14092 2250 0.30

23 Al-Bjus Street 3 Two-Vay 2341 32158 29965 62120 1500 1.56 jLa

Source:Najj Research Centre, Jedda, 1984

L
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city.‘ This latter street also expérienced congestion and
bottlenecks. It can be’seen from the Teble that Al-Mansur street
carried a heavy flow of traffic as a result of passing through a
dense residéntial and commercial area. A few streets carried
only a little traffic, but in general thg city streets were busy,
due to the growth which has taken place.

The speed 1limits for small cars on the regional roads are:
110km per hour on expressways and 100km per hour on other
regional roads. Heavy vehicles»have a limit of 70km per hour.
On urban roads, the épeed limit is 50km per hour for small cars
and 30km for lorries etc.(le). |

The peak of volume/capacity (V/C) ratio on regional roads
varies between 0.03 and 0.05. Generally, it can be said that the
V/C ratio of up to 0.8 represents free traffic flow on freeways
and expressways, while the ratio of 1.0 represents intermittent
and forced flow (19). If the same criteria are applied to urban
roads, the V/C ratio on some streets represents intermittent end
forced flow with the speed seldom exceeding 50km per hour (20),
Referring to Table 5.6, it is noticed that the ratio on some

streets indicates that traffic congestion occurs, but this will

be dealt with in another section.'

5.7.1 Traffic Composition

Data obtained from the Hajj Research Centre show vehicular

traffic classified into 16 types. The urban and rural traffic
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composition according to vehicle type will be compared for the
periods during and outside Hajj. This is to ascertain whether use
of any vehicle type varies in relation to season. Tables 5.7A
and 5.7B show the traffic composition by vehicle type on urban
and regional roads of Makkah.

Table 5.7A shows that cars were the most used vehicles on
urban and regional roads. In the urban area, cars accounted for
62% of the total vehicle flow, indicative of the high level of
car ownership and the great use of cars in the city. The Table
also shows that taxis comprise 17.2% of total vehicle flow on
urban roads. This proportion is high in relation to the small
number of taxis in the city (see Chapter 4), and is due to their
ceaseless search for passengers, in the absence of taxi stands.
- Other types of vehicle form a very small proportion of the total.

On regional roads, the use of cars was also very high,
constituting 43.6% of the total vehicle flow. This reflects the
great dependence on private cars for travel between cities. This
mode of transport is popular because it provides a door to door
service in comfort and at speed. While cars were used most on
urban and regional roads, the higher proportion was on the
former, reflecting a travel pattern.

Pick-ups and all types of truck formed 40.5% of the total
vehicle flow on regional roads, reflecting the fact that they
were used to transport goods between the cities. The remainder

of the proportion, made up of other vehicles, seems rather low.
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Table5.7A Traffic Composition According to Vehicle (Urban

and Regional Roads) Makkah 1983

Vehicle type Makkah (%) Outside Makkah (%)
Motorcycle 0.7 negligible
Car 62.0 &3.6
Construction plant negligiblek negligible
(truck)
Taxi 17.2 3.6
Pick=-up 8.3 16.6
Coach 0.3 0.8
Pilgrim bus negligible negligible
Jeep 5.9 9.0
Wannet 2.9 10.7
Water tanker negligible 1.4
Truck 2-axle 0.4 9.8
Truck 3-axle 0.1 2.0
Truck over 3-axle negligible 1.2
Minibus 0.3 0.4
SAPTCO bus 1.6 0.7
(single deck)
SAPTCO bus 0.3 negligible
(double deck)
Total 100.0 100.0

Source:Hajj Research Centre,Jeddah, 1984
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Table5.7B Composition of Traffic According to Vehicle

and Regional Roads) Makkah 1983

Vehicle type Non-Hajj (%) Hajj (%)
Motorcycle ‘ : 0.7 ‘ 2.2
Car 62.0 38.7
Construction plant negligible 0.2
(truck)
Taxi 17,2 12.3
Pick=-up ‘ 8.3 . 7.4
Coach 0.3 A 0.7
Pilgrim bus negligible 2.8
Jeep 5.9 , 19,2
Wannet . 2.9 6.4 .
Water tanker negligible 2.2
Truck 2-axle 0.4 0.8
Truck 3-axle ) 0.1 negligible
Truck over 3-axle negligible negligible
Minibus , 0.3 4.5
SAPTCO bus o 1.6 . . 2.0
(single deck)
SAPTCO bus 0.3 0.6
(double deck) y
Total . 100.0 100.0

Source: Hajj Research Centre, 1984 Jedda, Saudi Arabia
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Comparing the combositionlof traffic acéofding to vehicle
type on urban roads during and outside the period of Hajj, it can
be seen from Table 5.7B that there is less use of cars during
Hajj. In order to avoid congestion,'cars with cepacity for fewer
than nine passengers are prohibited from the city streets and
holy sites (Arafat, Mina and Muzdalifah) during Hajj (21), the
use of coaches predominated during Hajj, while the use of pilgrim
buses did not feature outside Hajj. These latter are stored in
garages and operate only during Hajj, transporting pilgrims
between Jeddah, Makkah, Al-Madina and the holy sites of Makkah.
The use of mini-buses and SAPTCOAbuses (single aﬁd double decker)
was greater during Hajj due to the restrictions placed on small

cars and the influx of pilgrims.

5.7.2 Vehicle Occupanéy

Table 5.8 shows vehicie occupancy iﬁ Makkah. The aQerage
figure for cars and jeeps was 1.85 passengers. Tﬁe average
occupancy of mini-buses was 9.39, being low in relatioﬁ to their
capacity ﬁf 18 personﬁ. The average occupancy of all vehicles in

the city was found to be 1.91.



- 316 - Chapter 5

Table 5.8 Vehicle Occupancy Makkah 1983 (Urban)

Vehicle type Average occupancy
Car, jeep 1.85
Taxi 1.71
Pick-up . 1.72
Minibus 9.39
All trucks 1.56
All vehicles 1.91

Source: Hajj Research Centre, 1984 Jedda, Saudi Arabia

5.7.3 Daily Traffic Variation

Fig. 5.13A illustrates the traffic variation on the
Jeddah/Makkah Expressway, The traffic volume on this regional
road builds up sharply after 04.00 and reaches a distinctive pesk
at 07.00. After this peak, traffic volume gradually declines
until 12.00. A second peak starts to build up after noon and
rises sharply to reach an evening peak at 17.00. The subsequent
slow decline reaches its lowest point at midnight. The two peaks
indicate the daily travel pattern. The morning peak results from
people travelling to work and visitors travelling to and from the
city. The évening peak occurs when the workers return home.
Evening is also a time when visitors may come to the city, or

inhabitants leave to visit Jeddah.
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On the city streets, the volume of traffic builds up
sharply, with peoplF travelling to work, schools and shops, the
peak usually occurring at about 07.00. Then there is & fall
before a second peak builds up, and occurs around 13.00 when
people return home. The evening peak at 17.00 is augmented by
people going to Al-Haram, shopping, socialising etc. Another
small peak occurs in the evening when these people return home
(see Fig. 5.13B).

-~

5.7.4 Congestion and Bottlenecks

Sometimes traffic congestion in the city reaches a level
that is dangerous. As cbserved by the author in 1984 and 1985
when conducting fieldwork, various factors cause road traffic
congestion on the city network. One is the poor road geometry,
another is the;:arked vehicles on the streets. Vehicle flow is
impeded due to the presence of pedestrians on city streets,
thereby increasing the necessity for repeated stopping and
starting. Morebver, a build up can be caused at traffic lights
where some drivers speed up to be near thé beginning of the queue
and others slow down to avoid a collision with them.

One of the most congested areas is Al-Haram area and the
streets leading to it, owing to the large number of vehicles and
pedestrians which converge on this area. Not only does the
presence of pedestrians cause traffic hold-ups, but it also

creates a safety hazard (see Plate 5.1). Vehicles travelling



Fig.5.13.B  HOURLY TRAFFIC VARIATION ON AL HUJUN STREET

In the direction of Makkah
— — — In the direction of Jeddah/Makkah old road

0 1 2 3 L 5 6 7 8 9 10 1 122 13 14 15 16 17 18 19 20 21 2 23
Time of day
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pPlate 5.1
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specifically to Al-Haram cause congestion to other road users,
because of their volume and the fact of stopping to set down
passengers. Car parking in this area also creates bottlenecks.
There is normally congestion around Al-Haram before and after
prayer time, but this is exacerbated on Fridays and during the
seasons of Ramadan and Hajj.

Al-Masjid/Al-Haram street experiences traffic congestion,
since all cars entering Al-Haram area from west and east must
leave via this street. A build up of traffic occurs near the
multi-storey car park due to a bottleneck which has been created
by a narrow street on which there are historic buildings (see
Plate 5.2).

As mentioned previously, Al-Hejoon street becomes very
congested as a result of traffic converging from east and west
gsides of the city. Parking along the street creates further
problems, as does the presence of shoppers and inhabitants
wishing to cross the street. (It will be recalled that this
street passes through dense commercial and residential areas.)
Traffic congestion usually occurs on this street in the morning
when people travel to work and school, and later when they return
home. - Moreover, further congestion is evident in the evening
when large numbers of shoppers come to the commercial area.
During the afternoon, there is a problem near a bakery to which
many-people come to buy fresh bread for their evening meal.

Customers usually park neérby and on both sides of the street.
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Sometimes cars are double parked, thereby creating a bottleneck.
Other péints on the city network that experience traffic
congestion are: Abrahim Al-Khalil sireet; Ibn Khaldon street; Al-
Mansoor street, Jarwal street; and Al-Tyseer street. These all
have traffic congestion, resulting from parked cars and people
crossing in order to do their shopping etc. An additional
problem is traffic build-up at street intersections such as Al-
Rasifah (Al-Steen street) and Jeddah street; also at Al-Shubaikah

Bridge.

5.7.5 Traffic Patterns: Conclusion

It is apparent from the previous discussion that the city of
Makkah experiences a high volume of traffic on both its regional
and urban roads, owing to the rapid increase of vehicle ownership
in the city. The traffic flow to and from Makkah reflects its
importance, with Al-Haram being the dominant focal point. The
rapid increase of vehicles and their use in the city, the parked
cars on the city streets, the uncontrolled pedestrian flow and
the design of some streets, all together play a significant role
in causing traffic congestion which requires a combinatipn of
solutions to relieve these problems and to achieve a smoothly

flowing city traffic network.
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5.8 Road Traffic Noise in Makkah, 1986

The world we live in today has seen tremendous technological
development and progress. The technology of today makes the life
of man easier than ever before. One of the examples is the
invention of motor vehicles, making it possible to cover
distances which would be impossible on foot. Although technology
brings advantages, there are also some disadvantages, namely
noise and pollution, which are partially attributable to motor
vehicles.

There is abundant evidence that the noise from motor

vehicles is a source of distress to the public and is indeed
often the major source of annoyance due to excessive noise

(22)° o
This raises the question as to how a vehicle causes noise, the

answer to which is the subject of the next section.

5.8.1 The Causes of Vehicle Noise

In 1963, the Wilson Report found that
e« in London (and no doubt this applies to other large
towns as well) road traffic is ... the predominant source of
annoyance and no other single noise is of comparable
importance/(23).
The causes of vehicle noise stated in the Wilson Report can
no doubt be applied to the city of Makkah, where cars are used
extensively. The causes of vehicle noise stated in that Report

will be summarised here to give -a clear picture as to how

vehicles in Makkah may be considered a source of noise.
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5.8.1.1 Propulsion Noise

The ordinary observer cannot easily distinguish between
noise from the engine, exhaust and transmission, which result
essentially from the mechanical prophlsion of the vehicle, nor
can he measure them separately. However, the committee on the
problem of noise considers them together and not individually.

Numerﬁus vehicle manufacturers have done much to reduce the
emission of noise. These manufacturers are among the few larger
scale makers of machinery who have, over many years, regarded the
reduction of noise as an important part of their business.
Nevertheless, there ié clear evidence thét, amongst certain
classes of vehicles, noise levels areAhigher than need be, given
the knowledge at present available to manufaeturérs aﬁd, indeed,
in a few cases, the emission of a particular exhaust noise
appears to be a deliberate part of the design fof sale purposes.

The reduction of exhaust noise is‘usually a clear cut
problem, the theoretical solution of which is known.
Practically, it may involve the manufacturer or purchaser in
extra cost, weight or loss of perforhance. However, the
committee on the prdblem of noise considefs that more work is
needed on this aquct and that manufacturers should be encouraged
to take gréater édvaﬁtage of‘the existing knowledge.

In the case of some high performance motor cycles and mény
diesel engined cars, the sound of the engine is as great as that
of the exhausf and this proves to be a more‘difficult problem to

correct. Existing knowledge in this sphere is by no means
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complete and the solution might involve re-design of the engine
or enclosure, resulting in greater weight and cost. The
committee recommends that further engineering research is

required.

5.8.1.2‘ﬂg£g§

Noise from motor horns does not appear to cause undue
annoyance and, in general, motorists use them with restraint.
Occasionally, they are used without justification.

In our study of the traffic noise in the city of Makkah, the
use of horns was considered another source of noise. Motorists
often hoot at traffic lights when they turn green in order to
urge drivers in front of them to move of f more speedily. Horns
are also used at importan£ Eentres such as mosques, hospitals end
schools. Thus, they‘are considered a source of unacceptsble
noise. In 1971, the General Traffic Department issued a law
restricting the use of horns unless absolutely necessary (24),
It is therefore strongly recommended that motorists curb their

use of horns in order to reduce the noise level.

5.8.1.3 Squealing Brakes

People living near bus stops, traffic lights and other
places where drivers are likely to use their brakes are

frequently annoyed by the squealing of brakes.
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5.8.1.4 Slamming Doors

There is evidence ﬁf a great/deal of annoyance being caused
by the slamming of car doors. The committee suggests that the
public should be made sware of the fact that less force is
required to shut car doors. 0Often, unnecessary force is used
which distorts the car body, making it more diffiéult

subsequenily to close the door quietly. -

5.8.1.5 Loads
The committee has found that loaded lorries can create noise

annoyance, but that empty tankers can also cause disturbance
(25)

5.8.2 The General Effect;_s of Nc;ise

Noise forms a potential health hazard. Oﬁe efféct is
hearing damage. |

There is clear evidence thét ievels in excess of 90 db (A)

received over an extended period are injurious to hearing
and damage may be sustained much earlier at higher levels.

(26)°
In addition‘to this, traffic noise has other major effects.

These effects, as stated by Susan Hanson, are:

Sleep interference, speech interference, annoyance and the
impairment of hearing (27)° -

9.8.3 The Aims of Measuring Noise in Makkah

It is apparent from the foregoing discussion that traffic

noise causes trouble to the public. Noise pollution has been
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studied in most advanced countries, but unfortunately not in
every country in the world.

In Saudi Arabia and particularly in Makkah, noise pollution
is caused by the massive traffic flow in the city. This is
increased during Ramadan and Hajj. Unfortunstely, government
agencies, the city planner and residents seem unaware or
indifferent to the gravity of the problem and its effects on
national health.

The purpose of this part of the study is to measure the
traffic noise level in the city in order to discern whether or
not it is causing a serious problem. Also, its level will be
compared with the international noise level standard. It is
intended to make recommendations to improve and protect the
public health and city environment. To this end, a survey was
conducted to measure the level of traffic noise in Makksh. This
is the first study to consider such environmental problems in

Makkah and it will be the subject of the next section.

5.8.4 Methods of Measuring Noise Level

In order to conduct the traffic noise level measurement
survey in the city, 20 districts were selected at random and
coded from 1 to 20 (Fig. 5.14). The ciﬁy‘centre was the greatest
concern and four places were selected for measurement. They were
mainly located around Al-Haram area. An XER-430-V sound level

indicator machine was used. This machine covers the range 36-110
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decibels. It was held in the hand at a height of one metre from
the road surface and at a distance of two metres from the source
of the noise. The highest reading from the machine was
registered for each geographical direction. 0One minute was
allocated to register for every location selected. The
méasurement points were 10 minutes apart and a motorcycle was
used to achieve uniformity and speed. Measurements of level of
traffic‘noise were carried out from the end of the month of
Ramédan to the beginning of Shawal month in 1986. The reason for
selecting two months is because the former is a time of religious
ceremonies, while the latter represents a normal, everyday
period. This being the case, it is possible to draw comparisons
between the two. For each, five days were chosen, includiné
weekdays and weekends. This would demonstrate whether there was
a significant difference in noise level between the latter two.
The survey sheets were divided into sections sc that th;y could
be filled in immediately, giving details of station (district)
number, location, time of day and date and four boxes for
geographical direction in which noise level could be registered.

There was also a space for additional comments.

5.8.5 The Spatial Variation of Noise Accbrding to Time

The purpose of this section is then to establish how noise
levels vary between different hours, day and night.
Additionally, it is intended to discover whether the levels

differ in relation to the different seasons. The readings taken
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at selected sites were connected by lines to establish a boundary
for identifying critical noise areas in the city (Fig. 5.15A to
H). The data on traffic noise level represeﬁted the sound
received from all types of vehicle joining the flow.

During Ramadan 1406AH (May 1986AD) in daylight, 17 sites
(numbers 1, 3-14, 17, 18, 19 and 20) experienced noise between
70-75 decibels on average, for five days and in four geogrsphical
directions.. The~highest average reading for five days was 73-78
decibels. These areas are ldcated north, south, east and west of
the ciﬁy‘céntre. The highest noise levels are associated with
sites 8 and 10, due to traffic flow in and out of the city
centre. These points are situated just to the east of Al-Haram.

At night during Ramadan, 19 sites (numbers 1, 2-14 and 16~
20) experienced a noise average of between 75-83 decibels for
five days in the four geographical directions, while the highest
average was 75-86 decibles. During Ramadan, the highest noise
level at night was associated with stations 16, 17, 3, 6, 12, 18,
8, 7, 5 4, 1, 19, 14, 13, 10, 9, 20, 11 and 2, where traffic
passed these areas taking visitors to and from Al-Harem and
various other centres in the city. Measurements indicate that
locations 16 and 17 were subjected to noise levels between 83-86
decibels. Heavy trucks coming from Al-Hajj street and travelling
north in the direction of Al-Taif passed site 16 and heavy
traffic coming from Jeddah old road and that going to and leaving

the commercial area, passed site 17. Sites 3 and 6 were
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Fig.5.15.B
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Fig.5.15.C
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Fig.5.15.D
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Fig.5.15.E
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Fig.5.15.F
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Fig.5.15.G
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subjected to noise levels between B2-84 decibels., Site 3 was
subjected to massive traffic flow due to vehicles ﬁroaaing the
street and because it is in a commercial area. Location 6 is
sited at Al-Haram where the noise was related to the heavy volume
of tréffic connected with Al-Haram, together with the vast number
of pedestrians which impeded the flow of traffic, causing it to
stop and start, hence the tremendous range in the reading. This
was also affected by times of prayer (04,30, 12,00, 16.00, 18.00
and 19,30). The‘level at site 12 was between 80-83 decibels due
to the fact that it is a densely populated area. The fact that
King Abdulaziz hospital is situated in area 18 caused it to
register 79-83 decibels. Sites 1, 4, 5, 7 and 8 were subjected
to noise ranging between 78-81 decibels. Sites 7 and 8, situated
near Al-Haram, experienced the same level as 6. Since sites 1, 4
and 5 are located in commercial areas the noise level was high at
these points. The same was true of 9, 10, 11, 14 and 19. These
latter attracted customers, thereby increasing the levél of
transportation. Educational and health establishments at
locations 13, 14 and 19 were definitely affected by traffic
noise.‘ Point 9 was subject to the same noise pattern as 6 and 8.
The level at locations 2, 11 and 20 was between 75-80 decibels,
due to their being commercial areas attracting customers.
Finally, during Ramadan by day and night, site 15 experienced a
noise 1evgl of only 59-66 decibels, due to the fact that it is a
sparsely populated area. Although this was the case during

Ramadan, during Hajj it is likely to be far noisier.
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In the month of Shawal, during daylight, 19 sites 1, 2-14,
16-20 experienced noise between 74-80 decibels on average for
five days and for the four geographical directions, with a
highest average of 74-83 decibels for the five days. These
measurements indicate that location 3 was subjected to noise
levels between 80-83 decibels; 18, 79-82 decibels; 4 and 17, 78-
80 decibels; 12-16, 77-80 decibels; 6 and 14, 76-79 decibels, 2,
5, 7 and 10, 75-79 decibels; and 1, 11 and 19, 74-78 decibels.
During the same month, but in the evening between 17.00-20.00 and
22.00, 18 sites (1-14 and 16-20) experienced noise between 73-81
decibels on average for five days, for four geographical
directions, with a highest average of 76-85 decibels for this
time. These measurements indicate that sites 16 and 17 were
subjected to noise ranging from 81-85 decibels; 4, 79-81
decibels; 12, 78-82 decibels; 18, 77-79 decibels; 2, 6, 11 and
13, 76-80 decibels; 5, 7{ 14 and 20, 75-80 decibels; 1, 8, and
19, 74-78 decibels; and 10, 73-76 decibels. These positions were
exposed to the most critical noise levels, even in Ramadan and
Shawal, where the existing built-up area was seriously affected.

A comparison between the noise levels in Ramadan and Shawal
shows that there are differences between the two months. The
noise levels during daylight in Ramadan were less than in Shawal,
because there was less traffic. From the results, it would
appear that decibel levels due to traffic noise varied across the

20 locations surveyed. Spatial variation within the city was
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considerably less at night during normal times than during
Ramadan. This relates to the variation in city population
movement at significant seasons. The weekday spatial variations
tends to be less than that at weekends. This is because more
journeys are made by visitors and the city's inhabitants.
Finally, it is to be expected that noise levels should be higher
during Hajj compared with any other period of the year, since

the influx of pilgrims causes increased traffic flow.

5.8.6‘Noise: Conclusion
As the use of motor vehicles increases; so the problem of
traffic noise wbréeﬁs. Increase in car ownership has accompanied
population eipansion. The city network is one of the most heavily
used among Saudi cities, due to numerous daily visitofs aﬁd peaks
at specific times, together with the daily movement of the
population for various purposes (see Chapter 3). |
According to the results of the survey carried out in
connection with noise levels in 1986, it was not possible to
establish a standard for Saudi éities./ This being the case,
noise level standards for traffic are compared with those abroad.
It has been found that the Federal Highway Administration
(FHWA) of the United States recommended exterior noise level of
60-75 decibels and interior noise levels of 55 decibels (28),
Comparing the data about road traffic noise in Makkah with
the standard abroad it has been found that the level at some

survey sites was within the acceptable limits, while the level at
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others was above the standard recommended. Thus, the noise level
may be categorised into acceptable and unacceptable. Thus, there
should be legislation in the city to reduce the excessive noise

produced in some areas by the traffic.

5.9 Air Pollution

Air is the cheapest resource available to mankind, and it is
also considered the most valuable resource in the world (29).
During the last decade, that is, during the machine age,
dependence on the use of petrol power, for instance in
transportation and industry, as well as the use of atomic energy,
has harmed the global atmosphere and polluted air that men
breath. Air pollution is defined as:

the presence in the atmosphere of substances or energy in

such quantities and of such duration liable to cause harm to

human, plant, or animal life, or damage to human-made
materials and structures, or changes in the weather and
climate, or interference with comfortable enjoyment of life

or property or other human activities. (30)

The problem of air pollution has been the subject of much
study and research, focused on pollution hazards as well as
control. This is because pollution is showing clear signs of
gseriously affecting the earth's atmosphere, water, land and
vegetation and also man. As reported by the United Nations,
about 150 million tonnes of dust, gases and other pollutants are

dispersed yearly into the air surrounding the earth (31). In the

last decade the human losses seriously ‘increased due to air

pollution. For instance, in the densely populated industrial
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valley of the Meuse, west of Liege in Belgium, a mist covered the
whole country for three days in December 1930, and several
thousand people suffered severly from pulmonary attacks and sixty
died (32), A similar disaster due to air pollution occurred in
the area of Donora, Pensylvania, U.S.A. in October 1948 where
seventy people died and the breathing of 6,000 was severely

affected (33). In London, the smog of December 1952 caused 4,000

deaths (34). Moreover, in 1956, 400 people in New York, U.S.A.

and 900 people in London died because of air pollution (35),

Also there were the accidents involving ionizing radiation at

Three Mile Island, U.S.A. in 1979, and at Chernobyl in the Soviet

Union, in 1986 (36), From this, it is worth summarising the

sources responsible for polluting the air, land, water and food

on which we live. In summary, they are:

(1) Natural pollutants (mineral elements, vegetation elements,
organisms and others);

(2) Pollutants from the fuel burning necessary for industry,
transport and heating;

(3) Pollutants from industrial wastes;

(4) Pollutants from the burning or recycling of everyday
rubbish, as well as the industrial wastes (37X .
Generally, air pollution resulting from the combustion of

any type of fuel is considered the worst environmental pollutant.

Motor vehicles and other methods of transport using fuel are

considered the main source, with motor vehicles emitting 60% of
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the poisonous gases which affect the pure air (38),

Transportation is a major contributor to emissions of carbon

monoxide, hydrocarbons, oxides of nitrogen (39)

(40),

and sulphur
oxides

It is apparent from the foregoing discussion that air
pollution is a major and world wide problem. While motor
vehicles contribute 60% of poisonous gases and‘cause air
pollution. This section aims to show how air pollution in Makkah
has been affected by the introduction of motor vehicles,'which
are increasing rapidly in number and in use.

The discussion on air pollution in Makkah caused by motor
vehicles will not be based on all types of gases that motor
vehicles produce. Carbon monoxide (CO) will be discussed,
because we have to hand available data about the CO levels in
Makkah which were measured by the author during fieldwork in May
1987.

5.10 Fieldwork

It was hoped by the author during the fieldwork conducted in
1966, to be able to measure the CO levels as one of the
components of air pollﬁtion, while measuring noise levels in
Makkah. Unfortunately it was not possible to do so, because of
his short stay in the city. In 1987, the author had the
opportunity to measure the CO that spread in the city atmosphere
as a‘result of the heavy use bfxnotor vehicles. The purpose of

this was to obtain a general, if not clear, picture of CO levels
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and to ascertain whether it constitutes a heaith hazard to the
peole of the city or on an international scale. The aim of this
fieldwork was to make such data available where no data existed
concerning the problem of motor vehicle pollution or of air
pollution in general. Fortunately, the author has to hand
published results concerning air pollution for some major cities
in the Kingdom of Saudi Arabia. These cities are Jeddah, Riyadh
and Dhahran, and also the proposed industrial areas of Jubail and
Yanbu. Air pollution monitoring measurements were conducted iﬁ
these cities during the period from 16 March 1977 to 1 April
1977. The data about these cities was found useful, and we will
attempt to use part of it to run comparisons with our measurement

results.,

5.10.1 Survey Methods

In May 1987, ambient air pollution monitéring measurémenté
(only of carbon monoxide) wére conducted in several areas in the
city of Makkah. The measurements were made on the major roads of
the city which experience high volumes of traffic and congestion,
such as roads penetrating the Eity centre, as well as those majof
roads leading to the city fringe and to major cities beyond.

The measurements of CO were made on the 28th of Ramadan
1407AH (26 May 1987), and the measurements were taken at six

locations. These locations were:
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(1) Abrahim Al-Khalil street penetrating one of the highly
populated districts called Al-Missfalah;

(2) The main street penetrating Al-Haram area and passing the
busiest area to the south west side of Al-~Haram;

(3) The main street passing the north east side of Al-Haram;

(4) The ma%n street penetrating Al-Aziziah district and leading
to the city fringe and to major cities outside Makkah from
the east;

(5) The main street penetrating Al-Utibish district which is one
of the highly populated areas; and

(6) The main street.called Umm Al-Qura, leading to Jeddah and
carrying the highest volume of traffic to Makkah.

Fifteen minutes was given to measure CO levels for each
station. It was hoped to take measurements for one hour at eacﬁ
station, but difficulties which we will explain later caused us
to minimise the time. The measurements were taken during the
early morning between 05.30 and 08.15, with a total of about
three hours, where half of this time was taken to conduct the
measurement and the other half to move from one station to
another. Measurements were also taken during the late evening,
between 22.30 and 01.30. The reason for following this method
was to establish the difFergnces inyCO levels between the time
periods. The instrument used in the field to measure the CO was
the CO 2,000 Carbon Monoxide Indicator, powered by a 9 volt
disposable alkaline battery. The CO 2,000 is designed to

indicate Carbon Monoxide concentrations in flue gas products. A
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flue gas sample is aspirated via the sampling assembly to the

instrument, and the presence of CO concentrations in the range of

1-1999 parts per million are displayed on the digital display.

Measurements of CO were taken at 150cm, which is recommended in

the manual of the instrument. After allowing the instrument to

warm up for 2-3 minutes, we check that the LCD (digital display)
is on zero by using the Zero Control. Then we squeeze the
aspirator bulb by hand, then release and allow the bulb to
expand fully before squeezing again. Approximately 30 seconds,
as recommended, was taken to aspirate a flue gas sample and the
highest reading on the digital display was recorded.

Problems encountered while measuring CO levels were:

(1) the physical endeavour required to aspirate a flue gas,
leading us to limit samples on six locations and to minimise
time intervals;

(2) heavy traffic and congestion on roads, causing delay and
interruption during the work; and

(3) lack of assistance, causing difficulty for the author in
driving, looking for parking, operating the instrument and

taking readings.

5.10.2 The Spatial Variation of CO Levels

Carbon monoxide concentration in the atmosphere of Makkah on
the 28th of Ramadan 1407AH (26 May 1987AD) was found on average

to be 30ppm/day (morning) and 53ppm/evening. Such results are
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not surprising where the high volume of traffic on most city
streets and in particular streets in the city centre during the
night time is common during Ramadan. Despite the fact that the
measurements of CO levels tsken by the author represent only one
day during Ramadan, it is hoped to compare our survey results for
Makkah with other cities in the Kingdom of Saudi Arébia and
outside the country. The CO concentration in Makkah compared
with a Middle East city in the coastal area of Egypt where it
reaches 117ppm (41) ig found to beAlow. The CO concentration in
Makkah is found to be thé same when compared with Saudi cities
Riyadh and Jeddah, where CO exceeded 50ppm in 1977, when the two
cities experienced high volumes of traffic (42),

The measurements of CO in Makkah showed that the
concentratioﬁs of this gas in the city atmosphere vary between
locations (see Table 5.9), and, at each location, from morning
peak to evening beak.

Table 5.9 shows the highest recorded CO levels in area 2, on
the street passing the south west side of Al-Haram, this being
due to the high level of t;affic passing this area carrying
people mainly intending to visit Al-Haram, day and night. It is
not surprising to find such a resulf, where CO levels show a
distinct diurnal pattern with peaks corresponding to:the morning
and evening traffic rush hours (43). It was observed, while
measuring CO levels in area 2, that another factor contributed to
raising CO levels in this area, which was traffic congestion

where vehicle speeds varied between 0-15km per hour.
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Table 5.9 Average carbon monoxide level in Makkah (ppm*)

Station: CO Levels (ppm®):
Number Location Evening Morning
1 Abrahim Al-Khalil Street 51 21
2 South west of Al-Haram 109 88
3 North east of Al-Haram 56 40
4 Al-Aziziah Street | 8 5
5 Al-Ulibiah Street 43 19
é Al-Seteen Stteet 52 7

(Now Umm Al-Qura)

Source: Fieldwork, 26 May 1987, Makkah, Suadi Arabia

* ppm = parts per million

It is evident, as observed by traffic engineers, that there
is a relationship between vehicle speed and CO level. The CO
emission is high when the engine is running but the car is not in
motion, As the car sets off and runs at various speeds, the CO
emission level changes (44); Generally, the concentration of CO
in areas 3, north east of Al-Haram; 1, on Abrahim Al-Khalil
street; and 5, on Al-Utibiah street, is lower than that in area
2, but still high. The concentration of CO in these areas is aue

to the same factors as those influencing the CO concentration in
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area 2, south west of Al-Haram. The concentration of CO in area
4 was found to be very low, due to the high speed of motor
vehicles on that street, CO concentration decreases as the motor
vehicle speed increases. The same was result obtained in area 6
on Umm Al-Qura street during the morning peak, because of the low
density of traffic and free flow, while the CO levels on the same
street during the evening peak were high, as in areas 1, 3 and 5.

Generally speaking, it can be said that Makkah has been
associated with the problem of motor vehicle pollution at its
most severe. This is because the city and its built-up area is
bound on most sides by mountéins (Plate 5.3) which block the
passage of polluted air from the metropolitan area specifically
where the valley of Makkah becomes extremely narrow, i.e. the
city centre, where the valley measures about 800 metres. There
are geographical similarities between the local relief of Makksh
and that of Los Angeles County, which is bound on two sides by

mountains, thus blocking the passage of polluted air (46),

5.10.3 Air Pollution: Conclusion

As the use of motor vehicles increases (see Chapter 3),
which results in excessive noise (see previous section an noise),
it also results in the emission of considerable amounts of gases
to the city atmosphere that can create serious health hazards for
the city population, as well as for plants and the city

environment as a whole.
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According to the results of the survey to measure the CO
levels on 26 May 1987, it was found that CO concentrations on
roads in the city centre and on other major roads in the city
were in excess of 50ppm. Their values are greater than the
maximum allowable l-hour average United States standard of 35ppm
(46). Therefore, great attention should be paid to the problem
of air pollution in Makksh, and practical steps should be taken
to reduce air pollution in general and the CO level in
particular. These poliutants are mainly the result of excessive
motor vehicle use, especially on the city centre roads and those
roads serving important centres. CO levels must be reduced , as
well as levels of other gases produced by motor vehicles,
because:

Carbon Monoxide is véry poisonous in high concentration, and

even at low concentration it can impair mental ability and

could lead to road sccidents if peoples' alertness was
reduced (47)°

5.11 Recommendation

The following recommenaations are made in order to réduce
road accidents in Makkah:

1 The school curriculum should include teaching about all
aspects of road safety at each stage in a child's school
career. |

2 Books on road safety should be readily available to
mptorists and the general public in order toc make them aware
of the causes of accidents and their avoidance.

3 The city municipality should create play areas for children
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in order to keep them out of danger.

The city municipality and the Traffic Department should
combine to create zebra crossings so that pedestrians may
cross the road in safety in congested areas.

The media should educate and involve the population in the
reduction of road accidents.

Two points are recommended in order to reduce\congestion on
streets:

The public»should be encouraged to use buses. This could be
achieved by reducing the fares and increasing the frequency
of the buses.

Working hours could be reorganised in order to alleviate
congestion. For example, students would go to their schools
at 07.00; employers would go to work at 07.30; and workers
travel last. This would stagger travelling and hopefully
achieve a smoother flow of traffic; |

Concerning the reduction of road traffic noise in Makkah,

the author makes the following suggestions:

1

Parking along city streets should be limited to less
congested areas, thereby reducing the noise of cars
constantly stopplng and starting due to traffic jams.
Motorists should keep their vehicles well serviced and drive
in a considerate .manner.

Drivers should only use their horns when absolutely

necessary.
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Where there is excessive noise in residential areas, there
must be adequate insulation, bearing in mind the fact that
temperatures can rise to more than 40°C in summer.

Concerning the reduction of Carbon Monoxide levels produced

by motor vehicles, as well as other gases which may be no less

dangerous, the author makes the following suggestions:

1

Traffic to the city centre, especially that heading for the
Al-Haram area, should, if not must, be restrained where this
can help reduce the dangers of the CO, which is found in a
level exceeding the maximum acceptable standard, even
nationally or internationally.

Parking along city streets should be limited to less
congested areas, thereby reducing the air pollution caused
by motor vehicles constantly stopping and starting due to
traffic jams.

Car parking should be removed from the city centre to open
places outside the city centre, where the air circulation
can dilute and disperse the pollutants at or near their
source, and prevent high local concentrations.

Every car used in the city must be subjected to a reqular
mechanical check.

Trees should be planted to reduce the effect of polluted air
on humans. This is because the critical oxygen balance of
the global atmosphere depends on the contribution of trees
during the photosynthetic process (48),

The public should be encouraged to use the buses.



- 355 = + Chapter 5

5.12 References

1

King Saud University, 1984. Abstracts of paper presented at

symposium on Road Traffic Accidents, College of Medicine,
Riyadh, Saudi Arabia pl (paper)
A. Medhat-El Shafei, 1984. Epidemiology of Road Accidents

in Makkah, Umm Al-Qura University, Health Care Unit, Makksh,

Saudi Arabia p2 (paper)
M.M. Mohammadeen, 1983. Road Traffic Accidents in Riyadh

(Geographical Study), King Saud University, Riyadh, Saudi
Arabia pl (paper) (Arabic)
Ministry of Interior - Public Security 1971 and 1986,

Traffic Statistics, General Department of Traffic, Kingdom

of Saudi Arabia p2, p77 (Arebic)
Ministry of Interior - Public Security 1971 and 1986,

Traffic Statistics, General Department of Traffic, Kingdom

of Saudi Arabia p23, ppl07-117 (Arabic)

C.A. O'Flaherty, 1986, Highways . Traffic Planning and

Engineering (Vol.l), Edward Arnold, Great Britain (Third

Edition) p459

C.A. 0O'Flaherty, 1986, Highways Traffic "Planning _and

Engineering (Vol.l), Edward Arnold, Great Britain (Third

Edition) p459
Data provided by the General Department of Traffic, Riyadh,
Kingdom of Saudi Arabia, 1986

Major A.R, Al-Rashid et al., 1982. Research on Road Traffic

Accidents in the Arabian Gulf Countries, The General




10

11
12

13

14

15

16

17

18

- 356 - Chapter 5

Secretariat for the Ministries Health Council for the
Arabian Countries in the Gulf Area. Arab Immarat (Arabic)
Ministry of Interior, General Department of Traffic, 1984.

Road Traffic Accidents, Their Causes and Ways of Avoidance,

Makkah, Saudi Arabia pl9 (Arabic)
Al-Nadwa Daily, Makkah, 3rd February 1986, no.4818 p7

Ministry of Interior, General Department of Traffic; 198&.

Road Traffic Accidents, Their Causes and Ways of Aveoidance,

Makkah, Saudi Arabia p25 (Arabic)
Ministry of Interior, Public Security CGeneral Traffic

Directorate (date unknown). A Driver's Guide ﬁo Motor

Vehicle Laws and Operation Safety Department, Riyadh,

Kingdom of Saudi Arabia p22 (Arabic and English)

Ministry of Interior, General Department of Traffic, 1984.

Road Traffic Accidents, Their Causes and Ways of Avoidance,
Makkah, Saudi Arabia p25 (Arabic)
Ministry of Interior, General Department of Traffic, 1984.

Road Traffic Accidents, Their Causes and Ways of Avoidance,

makkah Saudi Arabia p35 (Arabic)

Department of Transport, 1986, Road Accidents in Gresat

Britain (1985), the Casualty Report, HMSO, London p24

C.A. O'Flaherty, 1986, Highways Traffic Planning and

Engineering (Vol.l), Edward Arnold, Great Britain (Third
Edition) p467 |

Ministry of Interior, Genefal Department of Traffic, 1971.
Traffic Law,‘Riyadh, Kingdom of Saudi Arabia p21 (Arabic)



19

20

21
22

23

24

25

26

27

28

29

30

- 357 - Chapter 5

R.J. Salter, 1974. Highway Traffic Analysis and Design,

Macmillan Press Ltd., London pp96-98

R.J. Salter, 1974. Highway Traffic Analysis and Design,

Macmillan Press Ltd., London p98
Al-Nadwa Daily, Makkah, 16th August 1984, no.7738 p4

Committee on the Problem of Noise, ;962. Noise from Motor

Vehicles (Interim Report). HMSO, London pl (para.l)

Michael J. Bruton, 1985, Introduction to Transportation

Planning (Third Edition). Hutchinson, London p38
Ministry of Interior - Public Security, General Department

of Traffic, 1971. Traffic Law, Riyadh, Kingdom of Saudi

Arabia p22 (Arabic)

Committee on the Problem of Noise, 1963. Noise (Final

Report), HMSO, London pp43-45
Anthony J. Rowland et al, 1983. Enviraonment and health,

Edward Arnold, London pl45

Susan Hanson, 1986. The Geoqraphy of Urban Transporfation,

the Guildford Press, New York p329

Susan Hanson, 1986. The Geography of Urban Transportation,

the Guildford Press, New York p331 7
Al-Sharif A.A., 1974, The Existing Condition in Cairo

Atmosphefa and Problems, Arab Towns Organisation the Fourth

Conference, from 20-25 April 1974, Baghdad p47
Derek Elson, 1987. Atmospheric Pollution, Basil Blackwell

Ltd., Oxford, U.K. p3



31

32

33

34

35

36
37

38
39

40
41
42

- 358 - Chapter 5

Al-Tamimi, T.J., 1983, Motor Vehicle Exhaust Emission and

its relation with the Environmental Pollution. Arab City,

No.6, 2nd Year, December 1987, Arab Towns Organisation,
Kuwait p39
The Open University, 1975, Air Pollution, The Open

University Press, Milton Keynes p7

Al-Hamad, R. and Sahérini, M.S., 1979. Environment and its

Problems, ALAM Al-Marifa, Kuwait pl60

A.H. Perry, 1981, Environmental Hazards in the British

Isles, George Allen and Unwin, London pl30
Musalihi, F., 1986. Air Pollution in Saudi Cities (Riyadh,

Jeddah, Daharan, Yunbu, Jubail), Journal of the Gulf and

Arabian Peninsula Studies, Vol.XI, No.46 April. Kuwait
University, Kuwait p97

Derek Elson, 1987, op cit p9

Al-Udat, M.A. and Basshi, A.Y., 1985, Pollution and the

Environment Protection, King Saud University, Riyadh, Saudi

Arabia p21
Al-Udat, M.A. and Basahi, A.Y., 1985, op cit pp26-27

Clifford Sharp and Tony Jennings, 1976. Transport and the

Environment, Leicester University Press, Leicester, U.K. p79

Musalihi, F., 1986 op cit pl04
Musalihi, F., 1986 op cit pll8
Kingdom of Saudi Arabia, Ministry of Defence and Aviation,

General Directorate of Meteorology, Annual Environmental

Report, 1977



43
44
45

46

47
48

- 359 - Chapter 5

Derek Elson, 1987 op cit p48
Al-Shariff, A.A., 1974 op cit p48

Alan Gilpin, 1963. Control of Air Pollution, Butterwarth

and Co.,Ltd. London p487

Ray M. Harrison (Ed) 1986. Handbook of Air Pollution

Analysis, 2nd Edition, Chapman Hall Ltd., London p390
Clifford Sharp, 1976 op cit p78

R. Brooker and M. Carder (Eds), 1986. Environmental

Economy, E. and F.N. Spon, London pl4



CHAPTER 6

PARKING DEMAND AND PROBLEMS IN MAKKAH
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6.1 Background to Parking Demand and Problems in Makkah

The purpose of this stbdy is to consider, in adequate
pérspective and as much as possible, aspects of Makkah's ufban
parking problem. The object has been to provide valid data and
ideas about parking problems. It is recognised that the pafking
problem in Makkah has both immediate and long-range aspects, but
that there are few means of solving the problem. It has been
developing since the advent of motor vehicles and has become
increasingly more apparent.

Unless parking facilities are provided, people will be
discouraged from participating in activities which, in turn, may
affect the economy of the city. The improvement of parking
provision would relieve traffic congestion and related problems.
The location and access of parking spaces can gréatly affect
traffic flow. Parking spaces in the city must‘be balanced
against local demand and the capacity of the city network.
Therefore, the parking problem deserves independent
consideration. Naturally, the question arises as to the
préedominant factors causing a severe parking problem in a
developing city like Makkah. Thus, an attempt will be made to
discuss some of the issues whiéh contribute most to the worsening
of the situation in the city.

The physical factors (see Chépter 1) in Makkah>influence the
severity of the parking problém. Mountains, as one of the/reiief
features in the city, ére very complex in their distribution and

also limit the area of flat Iand available for parking. This
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flat ground also has to meet other human requirements for
housing, shops, schools, hospitals etc. Thus, there is
competition for the use of available ground. In addition, the
central area is limited in size with its boundaries fixed by
'previously established land use and by the location of the Makksh
Valley which is no more than lkm in width. Also, great numbers
of tall buildings have been built around the central area (Plate
6.1), due to the importance of Al-Haram. Landlords owning
property in the vicinity