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AsstrRACT: Reaching a well-adjusted population distribution is a major challenge for urban settlements. Various re-
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in population distribution among urban settlements have been noticed and confirmed by empirical studies in the con-
temporary era. These studies assert that both rank of a city in the demographic hierarchy and its population size are
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Introduction

The French demographer Jean-Claude
Chesnais (1987) defines demography as “one of
the major components of what used to be called
political arithmetic”. It is also “moral statistics
because it allows measuring a society’s degree
of integration or disintegration. It is the biology
of nations; it measures the potential for growth
or decline, expansion or recession of human
groups, civilizations or religions” (Buhler 2003).

§ sciendo

Demography, a statistical study of human pop-
ulations, has always been a fascinating topic of
projections, interpretations of researchers, as it
occupies an essential part in all the major contem-
porary social issues, namely resources, climate,
conflicts, migrations, urbanisation, growth, edu-
cation, employment, pensions, health, and so on.

In urban planning and development, the num-
ber and distribution of people over space com-
prise primary data of the analysis of territories. In
this field, researchers have devoted their studies
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to evaluating the demographic hierarchies of ur-
ban systems to support their hypotheses of the
balance or imbalance of such systems. This arti-
cle focuses on the demography of the holy city
of Makkah, one of the most important cities in
the Islamic world. The objective is to measure the
size of this primate city for the demographic dis-
tribution of all human settlements in the Makkah
Province, a micro-regional area governed by
Jeddabh, its capital (Fig. 2). The size of this holy
city grows in a particular way.

Today, Makkah is experiencing an exponen-
tial rise in its inhabitants and visitors, both annu-
al Muslim pilgrims (Hajjis) and seasonal Umrah
performers. Every year, the number of Hajjis
continues to increase, and Makkah, which in
2015 welcomed about seven million visitors per
year, would reach, according to the Ministry of
Haijj (Islamic Pilgrimage) and Umrah, 20 million
visitors by 2022, which means that the number of
Haijjis has tripled over seven years. This gener-
ates new needs to which the holy city of Makkah
should respond by accommodating the require-
ments of the resident population and the visi-
tors. The latter has pushed the local authorities to
carry out a prompt urbanisation strategy aiming
to improve both quantitatively and qualitative-
ly the conditions of the Hajj. Unfortunately, this
strategy has triggered a severe urban crisis expe-
rienced by visitors and residents, especially re-
garding access to facilities and traffic congestion.

This research aims to demonstrate that one of
the main problems that contributed to this urban
crisis is the demographic overload. This multi-
form urban crisis goes beyond the local frame-
work of the holy city, and the solution should
be in its hinterland. It is assumed that the demo-
graphic distribution in the villages and cities of
the Makkah Province is unbalanced and this ur-
ban system suffers from urban pathologies. For
this reason, there is no fear of the isolation of the
city of Makkah from its micro-regional context. It
would rather be more appropriate to spread this
analytical perspective to the whole Province of
Makkah, which would be the main topic of this
study.

Literature review

In this paper, it is not feasible to make the re-
view of a massive body of research, investigations

and tests on the hierarchical distribution of cities
and their importance in complex urban systems.
So instead, we will try to introduce the most fa-
mous researchers who have initiated this track of
studies and cite some recent cases of theoretical
scrutiny and practical application.

As regards primacy, Mark Jefferson (1939)
first defined primate cities of a different order of
magnitude and the significance of other towns in
a national urban hierarchy. As an example, he in-
vestigated the case of London (1931), which had
a population seven times larger than the second
city in Britain, then Vienna (1934), which had 12
times the people of the second city in Austria and
finally Copenhagen (1935), which had nine times
the population of the second city in Denmark.

Since the classic work of the German geogra-
pher Walter Christaller (1933), who introduced
the central place theory, there has been an in-
creasing interest in the size and frequency distri-
bution of centres in urban systems. In addition,
numerous empirical studies have displayed evi-
dence of a functional hierarchy.

For the hierarchal distribution of cities in ur-
ban systems, Zipf's rank-size law (1949) is one
of the most striking empirical laws in urban eco-
nomics, describing a remarkably stable regular-
ity in the spatial structure of market economies
(Krugman 1996). His studies in the United States
imply a unique rank-size relationship accord-
ing to which the area’s largest city (New York)
is twice as large as the second-largest city (Los
Angeles), three times as large as the third-larg-
est city (Chicago), and so on. On the other hand,
Beckmann’s work was the first attempt to es-
timate city size hierarchies in the central place
theory. Moreover, Beckmann’'s analysis is the
first initiative to introduce the rank-size law in
the existing spatial economic ideas. In the 1950s,
the works of Beckmann explore the emergence of
rank-size law from the ‘Losch’ construction to the
recent comparisons of ranking coefficients of dif-
ferent distributions. The latter allows the descrip-
tion of the hierarchical organisation of systems of
cities. Parr (1969) was also an early pioneer of the
theoretical discussion of city size hierarchy.

These theories of hierarchal regularities
in urban systems have also been the focus of
many critical recent contributions. For instance,
Pumain (2004) explained the hierarchical fact by
the existence of several levels of service defined
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by spatial ranges (a distance that the consumer
agrees to travel to obtain the service, determined
by the additional cost of transport added to the
purchase of the product.

The theoretical explanation and practical test-
ing of these rules, especially that of Zipf, have
also come to life again, theoretically and empir-
ically. The principal theoretical insight has been
the understanding of the extent to which the
rank-size rule is simply a statistical phenomenon
with virtually no empirical (or economic, or re-
gional science) content. In particular, Reed (2002)
and Gabaix (1999) have suggested that the rank-
size rule is the natural result of a growth process
that is independent of the size of the city. Reed
(2002) has also found that the rank-size relation-
ship could vary with different signs, depending
on which tail of the distribution one is examin-
ing. Fujita (1999) has argued that the rank-size
rule approximates the long-run spatial distri-
bution of a mature spatial system. Giesen and
Suedekum (2009) have claimed that it is not only
appropriate for Germany’s national urban hier-
archy, but also for the city size distributions in
single German regions.

Yanguang (2010) has integrated Zipf’s law to
allometric scaling and fractal relations framework
based on a hierarchy of cities in China, and then
proposed a model of playing cards to explain the
Zipf distribution and hierarchical scaling.

Jefferson (1939) has identified in his lat-
er research the conditions under which Urban
Primacy, the direct consequence of an unbal-
anced hierarchy in urban systems, might occur.

Many other researchers have also conducted
investigations into the factors underlying these
urban irregularities in many cities worldwide.
For instance, Mehta (1964) found that urban pri-
macy resulted from the small area and popula-
tion size of countries, while Linsky (1965) argued
that high urban primacy was most often corre-
lated to a small extent but high density, low per
capita income, export-oriented and agricultural
economies, a colonial history, and rapid popu-
lation growth rates (Short, Pinet-Peralta 2009).
Ades and Glaeser (1995) explained urban prima-
cy by political factors such as instability and high
levels of centralised political power. Moomaw
and Alwosabi (2004), who restricted their inves-
tigations to Asian and American cities, showed
that primacy was associated with economics and

population size, economic development, popula-
tion density, level of industrialisation and capital
city status. Krugman’s (1996) general model sug-
gests that primacy decreases with the openness
of a national economy, but this has not been sup-
ported in the literature.

In our current investigation, we refer to both
Zipf's and Beckmann’s theories as they are the
most common methods used globally to inves-
tigate the hierarchical balance in complex urban
systems.

Methodological approach

The main objective of this paper is to highlight
the urban primacy (hypertrophy) of the holy city
and the macrocephaly of its micro-regional ter-
ritory through the demographic indicator. The
sub-objective would be to identify the role of the
other urban centres of the province for evaluat-
ing the balance. Quantitative treatment would be
taken as a tool for detecting pathologies and not
as an end in itself.

The demographic hierarchy of 133 urban cen-
tres of the entire Makkah Province is based on the
last census of 2015. The hierarchisation of the de-
mographic sizes of all the components of the re-
gion’s urban system is understood through two
great ‘classical methods” of spatial analysis: the
rank-size law and Beckmann’s law. The rank-size
law or Zipf’'s law stipulates a bi-logarithmic rela-
tion between the size and rank of each element of
the urban system. It has become one of the funda-
mental laws of urban geography. The bi-logarith-
mic curve reflects, in terms of demographic dis-
tribution, the structural state of the micro-region.
It is graphically displayed on the adjustment line.
The underlying hypothesis suggests that “the
existence of regularities allows the inference of
the existence of a structure or identifiable struc-
tures. This inference is, undoubtedly, one of the
main achievements of contemporary geography”
(Charles Hussy 1985). Mathematically, this law is
formulated according to a straightforward equa-
tion Pn = P1 / Rn, where Pn is the population of
the town of nrank, P1 is the population of the city
of first rank and Rn is the rank of town n.

The Beckmann law stipulates “that a coher-
ent system would require that the size decreas-
es in proportion to the rank and according to a
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constant m which must have the value of 1 for the
primate city. This model is simplified by a math-
ematical equation: Yn = X / Zn.m (Yn = popu-
lation of a center n; X = population of the pri-
mate city; Zn = rank of the centre n.) The deficit
in number and overpopulation is related to the
value of the constant of each centre, whether it
is greater or <1 (1)” (Medaregnarou Hana 2015).

The comparison of the results obtained from
the use of the two methods of analysis, taking
into account the specificity of each process, would
make it possible to assess not only the degrees of
balance and consistency in the demographic dis-
tribution of the fundamental components of the
territory of the Makkah Privince but also the co-
herence of the primate city (Jeddah) and that of
the second city (Makkah).

Presentation of the studied corpus

Saudi Arabia is divided into 13 ‘regions’ or
‘provinces’ (Fig. 1). The Makkah Province is lo-
cated on the west of the Kingdom, overlook-
ing the Red Sea. Each region has a ‘capital’ city
where the ‘Emirate” (Lit: princedom, or a region
governed by an Emir) is the centre of urban and

administrative management, which contains
all the administrative and management sec-
tors. The region is, in turn, divided into several
‘Mouhafadhas’ (Lit: governorates), and in each
‘Mouhafdha’ there are urban centres, the size and
population of which are generally smaller.

Makkah: Identical administrative names for
two different scales

When talking about Makkabh, it is important to
emphasise two different urban scales attributed
to this name. The first is related to the ‘region” or
the province of Makkah, and the second is asso-
ciated with the constituency of the city (Fig. 2),
where the Haram and the Holy Mosque are lo-
cated. It is indeed the ‘Emirate’, as the capital of
the region.

The region or the Makkah Province is made
up of 17 governorates, including that of Makkah
(Fig. 2). The city of Makkah is its administrative
capital. Each governorate is assigned centres of
different categories (A or B) based on the level
of development and the number of facilities they
host. This categorisation is also directly linked
to the urban area of the centre, the importance
of the population residing there and the urban
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Fig. 1. Map of the regional administrative division of Saudi Arabia.
Source: Makkah Province municipality 2015.
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services required. The population of different
governorates of the Makkah Province is distrib-
uted as shown in Fig. 3.

According to the General Authority for
Statistics (GaStat), the population in the re-
gion of Makkah includes Saudi citizens repre-
senting 59.52% of the total, with the rest being
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multinational foreign residents with a percentage
of 40.48%; their distribution is given in Table 1.
In the governorate of Makkah and since the
building of the House of Allah ‘the Kaaba’ by
the prophet Abraham, the inhabitants settled all
around it because of its spiritual dimension and
the sacred religious connotation which has always

Province or
region of
Makkah

Fig. 2. Map of the Makkah Province.
Source: Ministry of Interior, Makkah Province municipality 2015.
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Fig. 3. Geographic distribution of Makkah population.
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Table 1. Population distribution (Saudi/non-Saudi).

Percentage i Jeddah Makkah | Rest of centres
population

Saudi 42.002 20.79 37.21

Non-Saudi 61.710 25.82 12.41

Source: GaStat, 2015.

been attributed to this building, as it is considered
one of the most attractive places in the holy city,
Saudi Arabia and the whole Muslim world (Fig.
4). With the spread of Islam around the world and
the development of transport, the importance of
the Kaaba increased. It became the destination of
millions of worshippers from all over the world.

Table 2. Urban growth of Makkah city between 1990

and 2030.
Year Area | Difference | Difference Annual
(km?) (km?) (%) growth (%)
1990 | 80.012
2010 | 158.583 78.571 98 49
2030 | 690.007 | 531.424 335 16.8

Source: Dawod et al. (2013).

The urban areas continued to be dense, leading to
an ultimate state of urban overload compared to
the neighbouring urban centres.

This urban expansion in Makkah city is accel-
erating over the years with a very ascending fre-
quency (Table 2).

Demographic analysis of the region of
Makkah according to the Beckmann
model

According to the Beckmann law, the primate
city is the reference element of the entire urban
system. The evaluation of the coherence and bal-
ance in the demographic distribution of all the
components of the system being studied must be
correlated to the size of the first city, which is tak-
en as a benchmark and the demographic constant
of which is assumed to be, in advance, equal to
the unit. One should remember that according to
this model, a balanced and coherent urban sys-
tem must have all the demographic constants of
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Fig. 4. Concentration of the population around Haram.
Source: Makkah Region Development Authority 2015.
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its components equal to 1. If the constant ‘m’ of
a given centre is >1, this means that this centre
is demographically deficient compared to the size
of the primate city. In the case where ‘m’ is lower
than 1, it is demographically plethoric. Coherence
is only shown when the constant “m’ of all the cen-
tres is equal to 1. The application of the Beckmann
model “Yn =X/ Zn.m’ to all the cities and all the
villages of the Makkah Province has resulted in
the demographic constants shown in Table 3.

Discussion

Apart from the primate city of Jeddah, the
demographic constant which is equal to the unit
and constitutes a reference concerning the whole
province, all the other urban centres of the region
of Makkah have constants ‘m” >1. This already
means that there is a marked urban macroceph-
aly. The significant disparity in the obtained val-
ues highlights a macrocephalus, heterogeneous,
and unbalanced structure (Fig. 5).

Owing to the large number of urban centres
that make up this system, the significant differ-
ences in the values of the demographic constant

|

L

are not quite discernible. Thus, for a better read-
ing of this curve, we will try to zoom through the
levels of points. The objective is to cover and ex-
plain the most significant changes in the slope.
Seven levels have been identified, four of which
are the most revealing of these alterations. These
levelsare1, 2, 6 and 7.

Level 1: The value of the demographic
constant is between 1 and 2 (1 <m <2)

Only 3 centres among the 131 that make up
the region are at this level. These are the primate
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cities of Jeddah with m =1, Makkah withm =1.27,
and Al-Taef with m = 1.49 (Fig. 6). In this level,
the curve shape is nearly horizontal since the
values of the ms are relatively close to the unit.
Although the values of the constants of the two
second cities are <1, it is essential to emphasise
the relative coherence between the elements of
this group of centres. However, a global reading
of the values and the curve reflects a macroceph-
aly of the urban system.

Level 2: The value of the demographic
constant is between 8 and 20 (8 <m <20)

Compared with this level, it is noted that the
values of m deviate considerably from the value
of the unit balance. The striking inconsistency
means that the slope of the curve takes a very ir-
regular shape compared to that of the previous
level (Fig. 7). There is a relatively remarkable de-
mographic deficit relevant to the primate city of
Jeddah and the city of Makkah. This level fairly
represents the entire system in that it groups the
highest number of urban centres in the region (82
centres out of 131). This group displays an un-
balance compared to a normal distribution of the
population in the system under study.

Level 6: The value of the demographic
constant is between 100 and 170 (100 <m <170)

There are four centres with a demographic
constant between 100 and 170 (Al-Zarban, Al-
Michaan, Al-Sahm, and Mashash al-Taref) (Fig. 8).
This value of demographic constant shows a crit-
ical shortage in the population. However, there is
a relative consistency in the shape of the curve at
this level, which is nearly horizontal. The curve
seems to reach its peak, which corresponds to the
most unpopulated centres that require a proac-
tive correction to achieve as quickly as possible
the demographic size corresponding to both their
ranks in the demographic hierarchy and their co-
herence compared to the size of the primate city.

Level 7: The value of the demographic
constant is >1,000 (1,000 < m)

After the relative consistency observed in the
previous level, it is noted that there is a sharp rise
towards another level in only two centres, whose
demographic constants are >1,000. The differ-
ence between the unit referential value of the pri-
mate city and the two last units of Al-Khadiraa
and Warcha, which have demographic constants
equivalent to 1,601 and 2,516, respectively, shows
a chronic deficit in the urban system (Fig. 9).
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Demographic analysis of the region of
Makkah according to the rank-size model

Unlike Beckmann’s theory, Zipf's law does
not consider the primate city as a reference unit
for the whole system. “The primate city cannot
be taken as a reference since Zipf’'s law is rath-
er a law of internal and hierarchical distribution
within the urban system (Belhedi 1992).

The population of the primate city is undoubt-
edly an essential element of the system, but it can-
not be a basis for the distribution effect. On the
contrary, considering the total population as a
reference base, the first city would be determined

like the other cities. Zipf's law highlights a sim-
ple relationship between the population of urban
centres of the same network and their hierarchical
ranks (law/rank-size). It is essential to remember
that the law is often presented in its simplified
form: Pr = P1/r, where P = population of the pri-
mate city, n = urban centre and Pr = Population
of centre n. In reality, this model defines an ide-
al hierarchical distribution that a balanced ur-
ban system should have. “The regularity is in a
way that the second city is half the first and the
third city is only a third thereof. The size of cities
in a given country follows an arithmetic series:

1,1/2,1/3, 1/4Ys 1/n”(Belhadi 1992). To apply
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Zipf’s law to the region of Makkah, we modelled
a bi-logarithmic orthonormal marker that allows
covering the large variations and ranges of val-
ues in the abscissa, referring to the ranks of urban
centres and the ordinate and their populations.
The curve obtained displays the actual distribu-
tion of the urban centres of the Makkah region
based on their growing demographic hierarchy.
To evaluate the result based on this model, we
have inclusively drawn the adjustment line. This
line passes through the majority of the project-
ed points in the curve. It represents the look that
the curve should theoretically have, according
to Zipf. Comparing the adjustment line with the
rank-size curve allows us to read the differenc-
es between Zipf's theory and the reality on the
ground (Fig. 10).

Discussion

The interpretation of Fig. 10 by comparing
the rank-size curve to the adjustment line reveals
several facts. First, it is possible to see that very
few centres, namely Jeddah, Makkah, and Al-
Taef, suffer from an urban plethora that stands
above the adjustment line. The majority of urban
centres have a low demographic weight accord-
ing to the ranks they occupy in the hierarchical
classification of the Makkah Province. Second, we
notice that the bottom of the curve, which takes
the form of a half-hyperbola, goes downwards. It
is moving away from the adjustment line, affirm-
ing the disproportion and inequality at the distri-
bution of the population in the different spatial
units. The observation of an individualised set
of points allows a relatively precise distinction
of the cities on either side of the adjustment line.
Thus, it is possible to distinguish four groups of
centres. The first group, whose points are located
above the adjustment line, indicates the plethora
situation concerning the demographic distribu-
tion of the total population of the urban system.
The second group shows an abrupt deviation in
the shape of the curve and displays a set of irreg-
ularly distributed points. This group highlights
the most critical disharmony in the shape of the
curve. The third group presents a relative balance
that almost follows the line of adjustment. This
group is the most coherent and balanced regard-
ing the urban system. The fourth and last group

seems to be the furthest from the adjustment line.
Its curve is located below the adjustment line and
tends to widen further. Thus, it marks the most
significant demographic deficit in the Makkah
Province. These are the small centres with the
smallest population sizes in the region.

The first group where there is hypertrophy
of the first three centres of the urban system

At the top of the curve, three centres are iso-
lated from the rest of the components of the
Makkah system. These centres are the cities of
Jeddah, Makkah and Al-Taef, which occupy the
first three hierarchical ranks and have a popula-
tion of 3,955,839; 1,547,843 and 883,870 inhabit-
ants, respectively. Their positions in the orthog-
onal bi-logarithmic coordinate system are largely
below the adjustment line, which confirms not
only their accentuated demographic plethora but
also their hypertrophy. This hypertrophy is jus-
tified by the fact that all the rest of the human
settlements in the Makkah provincial system are
below the adjustment line and are therefore in
deficit except for the centres of Group 3, which
seem more or less coherent since they are project-
ed on the adjustment line, or they experience a
very slight plethora for some centres. The con-
vexity of the first group of centres and the projec-
tion of their positions in the ordinate axis makes
it possible to precisely determine their plethoric
values (Table 4).

Therefore, the first three cities are hyper-
trophied. However, it is necessary to highlight
the importance of the plethora, which exceeds
1,000,000 inhabitants for Makkah and 3,000,000
inhabitants for Jeddah.

In this group, it is possible to note the differ-
ence in demographic sizes between the first two
cities, which significantly exceeds the limit stip-
ulated by the Zipf model in which, theoretically
and in a balanced hierarchical distribution, the

Table 4. Demographic plethora evaluation of the
three first centres of Makkah's urban system.

Urban Real Population accord- Over-

centre | population | ing to Zipf'slaw | population
Djeddah | 3,955,839 830,000 3,125,839
Makkah | 1,547,843 415,000 1,132,843
Al-Taef 883,870 276,666 607,203

Source: GaStat, 2016.
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ratio between the sizes of the first and second city
of the system should barely exceed 2.

P1/ P2 =3,955839 / 1,547,843 = 2.5 > 2

However, the interpretation of the obtained
results shows that this ratio is equivalent to 2.55.
This indicates that there is not only another inter-
nal hypertrophy in Group 1 but also a remarkable
macrocephaly of the urban system of the Makkah
Province due to the demographic plethora of its
primate city compared to the other successive ur-
ban units.

When the metropolitan area dominates
neighbouring centres: A significant gap
between the cities just below group 2

Generally, the centres in Group 2 have smaller
demographic sizes than those required by their
ranks in the demographic hierarchy. Starting
from the fourth rank in the system, we note a
move from plethora to deficit. The difference be-
tween the first three major cities and the fourth
city is more significant than that which results
from the application of Zipf's law. Looking at the
abrupt change in the curve between the first and

e CONCAVITY

Fig. 11. The gap between the levels of Groups 1 and 2
of the hierarchical distribution of centres.
Source: authors 2017.

the second group, we assume that this is relat-
ed to an apparent deficiency in urban areas with
populations between 100,000 and 800,000 inhab-
itants. The steepness of the slope and the absence
of centres in this hierarchical level translate to the
theoretical vacuum, which is proof of the inade-
quate demographic distribution at the top of the
urban system (Fig. 11).

We argue that the demographic growth can be
explained by the intense competition between the
centres with a significant urban presence (Jeddah
and Makkah). This competition increasingly di-
minishes the population of other urban areas
that have significantly smaller sizes. Therefore,
they do not allow them to reach a demograph-
ic threshold that agrees with the theory, which
takes into account a uniform space with a ration-
al hierarchy of urban units based on their demo-
graphic weights. For example, the fourth-larg-
est city, Bahra, should have a demographic size
equivalent to a quarter of the population of the
primate city of Jeddah to achieve a regular and
consistent demographic size.

By applying the law Pn = P1 / Rn, this means
that P4 = 988,959, whereas the actual value of the
number of inhabitants in Bahra, fourth in rank at
the regional level, is equal to 80,307. The differ-
ence is indicative of the hiatus which separates
the first two groups. On the other hand, this city
occupies a strategic geographic location because
itis very close to metropolitan centres with an as-
sertive economic dynamism. It constitutes a cen-
tral axis of communication between the two ma-
jor regional metropolitan cities, namely Jeddah
and Makkah. The importance of this centre is
precisely overshadowed by the juxtaposition to
the primate cities that dominate it. It seems that
the cities of both immediately higher and low-
er ranks had probably limited their growth. The
city of Jeddah is growing due to its strategic geo-
graphic location, and the city of Makkah is grow-
ing due to its religious connotation.

Domination of centres of Group 3 whose
sizes vary between 4,000 and 40,000
inhabitants

This level groups the centres which are rel-
atively balanced according to Zipf's law with
some overall non-significant gaps. Their popula-
tions count between 4,000 and 40,000 inhabitants.
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Compared to their ranks, they have demographic
sizes which are consistent with the requirements
of Zipf's law. Although the number of centres in
this group represents 42% of the total number of
urban units in the system, the percentage of set-
tled populations represents only 9.6% of the total
population of the province.

Group 4: A sparse and depopulated
demographic base

This level, in which the units clearly show a
deficit in terms of the population, includes 47 % of
the total number of urban centres in the system.
This is the largest percentage of all the groups.
Given the quantitative importance of the centres
in this group, the sum of the demographic sizes
of all the centres that compose it does not exceed
1.4% of the total population of the system. The
most distressing report which indicates a strik-
ing inequality in the distribution of the popula-
tion and an alarming disproportion between the
top and the bottom of the curve is undoubtedly
that of the last two centres in the demographic
classification, namely Warcha and Al-Khadiraa:
these two centres are isolated from the rest of the
urban units, including those suffering from un-
derpopulation and belonging to the immediate-
ly higher ranks. Regarding the rank-size model
used in this analysis, the difference between the
two centres and the rest of the components of the
urban system is huge. At this level, the imbalance
is amplified and the macrocephaly of the provin-
cial system is accentuated.

The anomalies of the general distribution of
the population in the Makkah Province

A comparison of the real and theoretical distri-
butions (Fig. 13) shows that the Makkah Province
has several weaknesses regarding the distribu-
tion of demography over the different urban cen-
tres that form it. The variations in the curve show
a significant imbalance compared with the theo-
retical adjustment line. Compared to the primate
city, the second city is not developed enough to
attract a substantial number of the population.
It has only 1.5 million inhabitants, a deficit of
around 500,000 for its rank as the second city af-
ter Jeddah. It also shows the non-existence of the
third and fourth cities in the current distribution

Fig. 12. Diagram representing the real hierarchical
distribution of cities and urban areas with their ranks
in the Makkah Province.

Source: Ledraa 2016.
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Fig. 13. Diagram of the theoretical hierarchical
distribution of cities and urban areas with their ranks
in the Makkah Province.

Source: Ledraa 2016.

of the city system in the Makkah Province. This
non-existence reflects a hierarchical hiatus and
the lack of intermediate centres that meet the
Zipf model requirements. At the base of the pyr-
amid, the demographic weight and the number
of centres per level are insignificant and far from
the values stipulated by the theory (Fig. 12).

Factors of imbalance in the
demographic hierarchy

Religious connotation: A demographic
magnet that catalyses macrocephaly

The demographic growth of the primate cit-
ies of the urban system of the Makkah Province
is closely linked to the religious importance that
the holy city has, being the first sacred city of
Islam. The sacredness of the ritual of ‘Hajj’ and
‘Umrah’ makes it an ultimate destination for
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faithful Muslims. These rituals attract not only
residents of all of Saudi Arabia, who visit the city
more frequently and easily, but also visitors from
elsewhere whose number, despite the fluctua-
tions, remains considerably significant. The polit-
ical vision adopted recently by the sovereigns of
the Kingdom facilitates access to the holy places
and therefore, it amplifies the demographic im-
petus of the primate cities and consequently the
macrocephaly of the whole province previously
demonstrated by the two used models of Zipf
and Beckmann.

The demographic movement, the main
obstacle to a balanced hierarchy between
spatial units

After the rapid economic development of
Saudi Arabia following the discovery of petro-
leum, the forts surrounding the urban centres
have been destroyed. “The fort of Jeddah was
destroyed in 1947 and that of Riyadh in 1950.
After that, other operations of the destruction of
the fortifications which surrounded the cities and
the villages took place because of the sudden and
accelerated urbanization” (Al Abyadh 2016). This
has contributed to the densification of cities and
their transformation into large metropolitan are-
as. Then, there was an unprecedented migratory
flow from rural areas to big cities, mainly Riyadh,
Makkah and Jeddah (primate city hypertrophied
in this urban system). This rural exodus was ac-
companied by the external immigration of hajjis
and the faithful Muslims, a large part of whom
settled in the capital Jeddah because of its prox-
imity to Makkah and for the quality of services
that it offers to its residents. These migratory
movements give Jeddah an excessive urban im-
age compared to the rest of the centres, which has
contributed to making the province a macroceph-
alus system.

Trade is the main economic activity that
stimulates the growth of metropolitan areas
and obscures small centres

“Arabia, in the absence of rainfall and fertile
agricultural lands, has never been a society the
economy of which is primarily based on agri-
cultural activity. Being a harbor city par excel-
lence, the Hejaz region (Jeddah and its region) is

much better known for its commercial activities”
(Ladraa 2016).

In the Makkah Province, commercial activi-
ties are of utmost significance. According to the
Saudi GaStat (2017), Jeddah city, the economic
and tourism capital of the Kingdom holds near-
ly half the commercial units of the entire prov-
ince with 50,365 businesses. Many factors have
underlined this pre-eminence, for instance, the
wide range of facilities and equipment including
transport. This has given Jeddah great influence
and radiance over the rest of the urban centres,
including that of the religious capital ‘Makkah’
and enhances tremendously its demographic
primacy.

A highly centralised political system

Although theoretically, there is a division of
the territory into administrative districts where
representatives of the state are appointed in the
various centres of the province, we find that this
division does not correspond to an efficient po-
litical will that provides these urban units with
autonomy. The political system gives the central
government the power to decide. Although there
are equivalents of local governments, in the con-
text of Saudi politics, they are not sovereign and
are dependent on the central government. This
dependence is often the result of a shortage of lo-
cal capacity and the lack of resources necessary
to apply a self-governing policy. The Makkah
Province, like other provinces of Saudi Arabia,
remains centralised despite its evolution towards
territorialisation. This centralisation affirms this
context so that it favours the monopolisation of
capitals and, therefore, urban macrocephaly.

Conclusion

The theories of Zipf and Beckmann applied
to the Makkah Province reveal a great imbalance
in the hierarchical classification over the demo-
graphic basis of the urban centres of this system.
The weight of the primate city, Jeddah, is ex-
plained by its urban population. The distribution
of the population by rank in the urban system
shows a hiatus which characterises the differ-
ent theoretical levels. These combined parame-
ters made it possible to assert that the Makkah
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Province is a macrocephalus urban system. This
urban crisis from which the Makkah system suf-
fers implies that urban planning is not suitable
for the rapid growth of large cities which spread
to the detriment of small centres. At this level,
there is an urban system where there is probably
competition between the urban primate unit and
the one which supersedes it. To ensure the re-
quired balance and that the territory can host the
resident population and visitors without compro-
mising the imperatives of sparse management of
the territory, first, it is necessary to promote the
city of Makkah so that it becomes more attractive
in terms of investment and high-quality services.
Second, the authorities who are in charge of plan-
ning the Makkah Province must take the neces-
sary measures to fill the gaps between the differ-
ent hierarchical levels. They can promote other
cities like Al-Taef, Al Bahra and Rabegh, and the
centres which are getting ready to be placed in
the non-existing ranks in the current distribution.
A balanced distribution means that the further
down the level in the pyramid, the larger num-
ber of cities in each row. This measure could be
taken in urban planning strategies to redevelop
and develop the region according to a globalising
perspective.

Although the application of these theories to
the Makkah Province confirms that the urban
system is macrocephalous with Jeddah as a ple-
thoric primate city, this result remains insuffi-
cient to confirm the initial hypothesis. Indeed, the
form of distribution is only the result of processes
that contribute to generated inequalities between
these entities. Functional analysis is essential to
detect this process to give the results an even
more exhaustive and precise character. The de-
mographic perspectives would imply functional
questions which will be addressed later.
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