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ABSTRACT

The main object of this study is to analyse the socio-economic
situation of Karaj city - a medium—-sized Iranian city which has grown
rapidly as a result of being located in the neighbourhood of the
Capital city of Tehran. Its particular geographical location has been
mainly responsible for the city experiencing the most rapid rate of
population growth of any Iranian city during the 1966-76 intercensal
period. The population of Karaj, having increased annually 12.1%
between 1966-76, has grown more than 3-fold over this period to a
total of 138,774 persons. The acute housing shortages, difficulties
with domestic water supply, and the congested traffic conditlons,
which are curréntly the main problems of the city, are mainly the

result of this population explosion.

The proximity of Karaj to Tehran and the pressures this creates
has recently caused the earlier functions of Karaj as an agricultural

and tourist centre.to be gradually subordinated to those of a major
step-migration city for many people migrating to Tehran. Lower
prices of land and accommodation as compared with Tehran are becoming
the important factors also in turning Karaj into a growing residential.
satellite of the capital. The consequences of these two new functions

are among the major issues to be pursued in this thesis.
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INTRODUCTION

The urbanization process in developing countries is a cumulative
result of several basic trends, such as the demographic "explosion",
rural over-population, the weakening of traditional allegiance to customs,
increased mobility, and the rise in personal aspirations and expectations.
The problem confronting almost every developing country is whether this
inevitable urbanization process will focus on a few urban poles of
"primate cities" or whether a more articulated and dispersed pattern of
urban centres will emerge. In the first case a split into two societies
and economies, one urban and modernized, the other rural and traditional,

may be anticipated.

It seems that in most of the developing countries, the first
alternative, that of polarized urbanization in a few primate or largest

cities, is the dominant situation.

The economic achievements of Iran on an international scale during
the past decade have run parallel with a high degree of domestic improve-
ment. The early 1970's witnessed an almost 6-fold increase in the income

derived from oil and this in turn promoted a large number of development
projects in the country. A further result of these economic processes

has been the rapid increase in Iranian GNP and Per Capita Income. How-
ever, these economic improvements have not been evenly distributed through-
out the whole country, but are confined mainly to a few large urban

areas. Here, the huge investment of éapital,mainly in service industries,
has led to an influx of population from rural areas and small towns to

the large cities. In fact the massive redistribution of population,
accumulating in large urban units of considerable spatial extent, repre-

sents one of the most distinctive demographic features of contemporary

Iran.



Tehran, as the capital city, has received the greatest share of
this capital investment and subsequently has become the most important

destination for migrants in Iran.

The city of Karaj is located 40 kilometres west of Tehran, where
the Tehran-Karaj highway, having passed Karaj, divides into the northern
and north-west/western routes. Both the geographical location and
proximity of Karaj to Tehran are among the major reasons why Karaj is
experiencing a very rapid and unplanned expansion, so much so that its
population grew by nearly 10 times (from 14,526 to 138,774) between
1956-1976.

Historically the development of Karaj as an urban unit has been
a fairly recent phenomenon, and it has been closely linked to the devel-
opment of Tehran. 1Indeed, it was just before the outbreak of the Second
World War, owing to its natural advantages and international prestige,
that the settlement of Karaj was chosen to host a series of Agro-

Industrial projects and, considered as a "new town", was named the

"Industrial Model Town of Karaj."

Description of Data and the Significance of the Case Study Area

Studies dealing with geographical and socio-economic aspects of

Iranian cities produced by both Iranian and foreign scholars are
relatively few and often regard the city itself as a part of the region

surrounding that city. However} some of these studies have contributed

considerably to the existing literature and have been regarded as a
valuable reference and basic information source for further studies.
A selected bibliography of these works presented at the end of the
present thesls may provide some idea as to the extent and variety of
such studles. Furthermore, Master Plans which have been prepared for
about 80 Iranian cities by different Engineering Consultants working

through the Plan and Budget Organization of Iran, are also among the



other principal source materials dealing with modern Iranian cities.
However these latter sources generally have a planning approach and tend
to follow a similar. framework in thelr production.

The major significance of the present research is that it investi-
gates a middle-sized Iranian city which is experiencing a faster rate of
population growth than any other Iranian city as a result of beiné in the
neighbourhood of the large and rapidly expanding capital city of Tehran,

a unique situation in Iran which might occur on a more limited scale in

other parts of Iran in the near future,

Throughout the thesis, emphasis has been placed on the fact that
the geographical location and nearness of Karaj in relation to Tehran,
has been one of the major reasons for many people who wish to live in
Tehran as the capiltal city, but because of its environmental disadvantages
or the higher cost of accommodation and overall expenditure, have preferred
to live in Karaj.

The present study is a result of two periods of intensive field
investigation carried out by the author. The major part of this fieldéork
was conducted during the summer and autumn of 1975 throughwhich those
parts of the study dealing with commercial and industrial establishments
of the city (Chapters 5 and 6) as well as the surrounding satellite
settlements, together with a survey on the pattern of traffic flow on
the Karaj-Tehran Autobahn (Cahpter 8) were studied. The second period of
field work was held in summer 1977, during which residential quarters of
the city, especially the squatter settlements of Mahalleh-e-Zurabad, were
studied, together with an inquiry on the existing public utilities
(Chapter 4). As a result of these field investigations about 1500
questionnaires consisting of four different categories of questionnaires

were completed. The English versions of these questionnaires can be found

at the end of the thesis.

Analysis of the results of these questionnaires was facilitated by

-3 -



the use of the computer; and attending some computer courses proved to
be a very useful and necessary part of the exercise.

Apart from the general complexities involved in the investigation
of urban geography, limitations imposed by inadequate and incomparable
data, togéther with difficulties deriving from investigation in the field,
especially in the case of squatter dwellings of the city, proved also to
be problematic. As an example of the inadequacy of data, mention can
be made of the fact that to produce a full list of the building permits
issued during 1967-76 period by the Municipality of Karaj, involved a
full week's work in the Municipal offices. This was because no figure
was available for the annual total of the building permits and yet other
information for such things as the extension of an already issued permit
and permission for wall construction are also mixed with current building
permits data. In spite of these problems, being a staff member of a
university provided an opportunity through which the author was able to
receive the full attention and co-operation of most of the city's aﬁthor—

ities. Access to different sets of aerial photographs demonstrating the

morphological change and spatial development of the city of Karaj is just

one example of such opportunities and it is hoped that they have been well

chosen to indicate the evolution of the land use pattern.

Where Persian geographical names have been transliterated in the

text an attempt has been made as far as possible to follow the instructions

provided by the Iranian National Geographical Organization.

The thesis includes elght chapters whose contents will be reviewed

briefly as follows:

Chapter 1 examines the general aspects of urbanization in Iran in
which an attempt has been made to find out how Karaj compares with other
Iran}an.cities in a hlerarchical organization, function and role in the
urban system. The second chapter pays closer attention to Karaj and

investigates the physical characteristics of both city and region. The

- 4 -



past evolution and development Qf the Karaj city has been analysed in
Chapter 3 in which Karaj has been regarded as one of the Iranian new towns
established from a village during the Reza Shah period. Whilst population
characteristics and housing patterns are analysed in Chapter 4:

The rapid growth rate of population of Karaj, caused mainly by rural migra-
tion, and the s_ocio- economic and demographic problems this created, are studied
and explained in some depth in this chapter. Chapters 5 and 6 deal with
commercial and industrial function and activities of the city of

which the commercial function shows a pattern of expansion due to the
increase in population, whereas the industrial function is relatively static

because of introduction of directives to control the industial expansion in

the 120 kilometres radius of Tehran. The fact that over 56 per cent of the

retailing premises import their goods from Tehran is a good indicator of
the dependency of Karaj as an satellite city on the Metropolis of Tehran.

Chapter 7 undertakes an investigation on land use patterns in the city both

the existing and projected and has tried to bring out reasons behind the
contemporary land use situation in Karaj. Furthermore, emphasis is placed
on finding out the role of directives and requlations imposed by the
planning projects such as the Master ?lan for Karaj. Finally Chapter 8
considers one of the recent phenomena emerging in the areas surrounding

Kara)] namely the development of residential satellite settlements through

which Karaj has become closer to Tehran than ever before. The overall

processes are reviewed and discussed in the general conclusion of the

thesis together with some recommendations for improvement.



CHAPTER

ASPECTS OF URBANIZATION IN IRAN WITH REFERENCE TO

THE RELATIONSHIP BETWEEN KARAJ AND TEHRAN

Rapid increase in the population of Iran in this century has led
both to the growth of 0ld cities and the emergence of new cities.(l)
Urbanization of the rapidly growing Iranian population is one of the major
features. The census of 1956 showed 31.4% of the total population to be

urban with the remaining 86.6% in rural areas; within the years 1956-606,
however, these percentages had changed to show 38.5% of the population as
urban and 6l1.3% rural. A further dramatic increase in urbanization was
shown by the 1976 census in which of the total national population of
33.6 million, 15.7 million or 46.8% were living in urban areas and 53.2%

(2)

in rural areas.

The impact of this rapid urbdn growth at a national level and the

extent to which Karaj has been subjected to this rapid change are among

the major issues to be pursued in this chapter. The definition by which
settlements 1n Iran are recognized to be urban places is first considered,
whilst in the second place an attempt is made to explain the pattern of
the city-size distribution in Iran. This will be followed in turn by a
short examination of the growth and development of Iranian cities in which
the rank order of Karaj ls viewed in comparison to the other 74 largest

cities in Iran during the intercensal periods of 1956-76. Finally, with
specilal reference to the Tehran-Karaj city region, an examination is made

of the general position of medium-sized towns in the neighbourhood of

large cities in Iran.



1.1 Definition of the City in Iran

Views on what constitutes an urban settlement vary from country
to country. Indeed, how towns are defined and how the consequence of
this definition are measured, are problems for which no universal or
unique answer can be gliven. When we come to the question of what is
meant by 'urban' there are certain problems involved in its definition
and delimitation. For example, for across-country comparisons, and even
within particular countries, towns are not always areally delimited in

a consistent fashion. Also, changes in town boundaries can further com-
plicate urban studies when a time dimension is introduced.(3)
The two main criteria which are most often used for defining urban

areas are, first of all, some critical level of population size and,

secondly, some_critical level .of settlement déhsity, or a combination of

these measures, by which villages or non-urban settlements may be distinguished.

By analysing'the,past three Iranian censuses it seems that the
first of these criteria (i.e. critical threshold of population) has been
employed as the principal criteria for determining urban settlements in

Iran.

The First National Population Census in 1956 defined a place as a

town only if it had more than 5,000 population. On this basis, therefore,

there were 186 towns of different sizes in Iran. By 1966, however, this
minimum size of 5,000 was retained as one measure of urban status. Places
with less than 5,000 population, but having some administrative function,
such asbeing the centre of Shahrestan, were also defined as towns. Accord-
ingly, in 1966, there were 272 urban places of which 23 had less than 5,000
population and 249 were above this limit, The preliminary results of the
1976 Population Census show that criteria similar to those employed in
1966 to define urban places have been retained. As a result, out of the
493 places recorded as towns in Iran, 132 had under 5,000 population. It

is interesting to note that 45 of these settlements had no municipality.



However, for the purpose of drawing comparisons and giving a more accurate

indication of status between the three censuses, the present study only
considers those places which have over 5,000 population as urban settle-

ments, ignoring the matter of function. Consequently, there were 186,

249 and 361 urban places above this 5,000 limit in 1956, 1966 and 1976

respectively.

1.2 City-size distribution in Iran

The frequency of occurrence of towns of different sizes in differ-

ent countries does show some broad similarities. In general, the number of
small towns exceeds the number of medium-sized towns, which in turn out-
number the large towns. When towns are arranged by order of size it is
possible to postulate'that an enmpirical relationship exists between the
rank of a town and its population size. When the frequency distributions

of towns are plotted for Developed countries on double logarithmic graph

scale they exhibit a linear or long-Normal form,vﬁhereas for Developing

Countries the relationship is biased much more towards primate (i.e.

peaked) distribution. Indeed, where the degree of urban concentration in

a country is centred on one major population centre, such as a National

Capital, it also shows that there is an absence of other cities of com-
parable or an intermediate size. This condition of primacy can be summed
by Jefferson's 'Law of the primate city' which holds that the population

of the fourth largest city should equal one sixth of the population of

the largest city.(4)

The significant growth of the capital cities of the Middle East
attests to magnetic attraction they hold for internal migrants. An annual
growth rate two to three times greater than that of national population
growth often reflects the high rate of migration to these agglomerations.

In Iran, as elsewhere, urban growth does not advance at the same

rate for all levels of urban hierarchy (Table 1.1). Of particular interest

- 8 -
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are those cities with a population of 100,000 and more, which exhibit an
annual growth rate of over 4 per cent. They increased in number from 9 to 14
between 1956 and 1966, and 22 by 1976. In 1966 such cities'accounted for
about 70% of the total urban poplation; whilst the remaining 58 Iranian
largest cities housed only 30% of it. One immediate result of this im-
balance of urban growth is reflected in the hierarchical distribution of :the
city system in Iran. It is evident f£rom Figure l.l that the distribution

of cities in Iran is "primate" rather than "rank size."

Assuming an equal rate of natural increase in rural and urban pop-
ulation, the differential growth rate of cities is due largely to migration
from rurai areas and small towns. Approximately one fourth of the urban
population of Iran in 1966 were in-migrants. When city size classes are
considered the differential attractiveness of the big cities becomes evident.

More than 38 per cent of the inhabitants of large cities (100,000 or over)

are in-migrants, whereas less than 15 per cent of the population of smaller

(5)

cities (25,000 - 99,999) are in-migrants. Furthermore, the differential

population growth is also a reflection of the socio-economic, administrative

and functions performed by these cities, all of which facilitate the growth
process. Thus, the primary objectives of this section are to identify the
dimensions in which urban centres in Iran show similarities and differences,
and to study the relationships between these dimensions and urban in-
migration as the main source of urban growth.

In 1976, 15.7 million Iranians, (i.e. 46.8 per cent of the total
population), were distributed amongst the 361 towns having more than
5,000 inhabitants. Tehran alone accounted for 29 per cent of this figure;
half were to be found in the 8 largest cities (Tehran, Esfahan, Mashhad,

Tabriz, Shiraz, Abadan and Kermanshah), and about 72 per cent in the 42

towns of more than 50,000 inhabitants (Table 1.2).

The preliminary results of the 1976 Census indicate an absolute

increase of about 7.8 million in the total National population over the

- 10 -



Table 1.2: Populations of the 42 Largest Cities of Iran in 1966 and 1976

Per Cent Rank Order of

1966 Annual Percentage of
Growth Rate Growth Rate
1| Tehran 2,980,041 4,496,159 4.2 26
2| Esfahan 424,045 671,825 4.7 21
3| Mashhad 409,616 670,180 5.1 15
4| Tabriz 403,413 598,576 3.9 28
5| Shiraz 269,865 416,408 4.4 25
6 | Ahvaz 206,375 329,006 4.8 19
71 Abadan 272,962 296,081 0.8 42
8 | Kermanshah 187,930 290,861 4.5 24
5| Qom 134,292 246,831 6.3 5
10| Rasht 143,557 187,203 2.7 36
11{ Rezaiyeh 110,749 163,991 4.0 27
121 Hamadan 124,167 155,846 2.3 39
13| Ardebil 83,596 147,404 5.8 7
14| Khorramshahr 88,536 146,709 5.2 14
15| Kerman 85,404 140,309 5.1 16
16 | Karaj 44,243 138,774 12.1 1
17| Qazvin 88,106 138,527 4.6 23
18| Yazd 93,241 135,978 3.8 31
19| Arak 71,925 114,507 4.7 22
20! Dezful 84,499 110,287 2.7 37
21} Khorramabad 59,578 104,928 5.8 8
221 Borujer? 71,486 100,103 3.4 33
23| zanjan 58,714 99,967 5.5 13
24| Sanandaj 54,578 95,834 5.8 9
251 Zahedan 39,732 92,628 8.9 4
26| Bandar-e-Abbas 34,627 89,103 9.9 2
27| Gorgan 51,181 88,348 5.6 11
28] Kashan 58,468 84,545 3.8 32
291 Masjed Soleyman 64,488 77,161 1.8 40
30| Najafabad 43,384 76,236 5.8 10
31| Sari 44,547 70,936 4.8 20
32] Khoy 47,647 70,040 3.9 29
33{ Sabzevar 42,415 69,174 5.0 17
34| Amol 40,076 68,782 5.6 12
35| Babol 49,973 67,790 3.1 34
36| Shahi 38,898 63,289 5.0 18
37| Maragheh 54,106 60,820 1.2 4
38| Gonbad-e-Kavous 40,667 59,868 3.9 30
39! Neyshabur 33,482 59,101 5.9 6
40| Bandar-e-~Bushehr 23,547 57,681 9.3 3
41| Bandar-e-Pahlavi 41,785 55,978 3.0 35
42} Kazerun 39,758 51,309 2.6 38

sSource:

and Housing, 1966 and 1976.

i 8 |

Second and Third National Census of Population



previous population census of 1966. The urban population accounted for

the major part of this increase, so much so that during the intercensal

period, urban areas gained 5.9 million in population, whereas only 1.8

million people were added to the populations of rural settlements.‘
Consequently, the percentage of the total population in urban areas

has increased.considerably as we noted, from 38% to 46.8% of the total.

Such an increase in the rate of urbanization is determined partly by the

overall increase in the number of towns in Iran (i.e. 112, from 249 to 36l1)
as a result of the upgradation of agglomerations previously below the 5000
limit but now falling within definition of the urban population.

Figure l.1 shows the city size distribuiion for 1956, 1966 and 1976
plotted on a logarithmic scale. For the towns ranked 4th to 36lst, the
distribution appears falrly regular and reflects no particular organization
effort on the part of the government. Apart from Tehran, which clearly
departs from the distribution, there does not in 1976 appear to be any
plateau which might correspond to a multi-level urban hierarchy. The two
towns ranking after Tehran (Esfahan and Mashhad) are in fact appreciably
below the level predicted by the rank size rule. This tremendous domin-

ance by Tehran is an important matter, although not directly within the

scope 0f the present study.

1.3 Growth and development of Iranian cities

As already mentioned, rapid growth in urbanization is one of the
most Important phenomena. of contemporary Iran. The overall urban growth
rate of 5.1% for the 1956-66 intercensal period has shown an even faster

trend, reaching 6% per annum over the 1966-76 decade.

This. rapid expansion in the urban population seems to have started
only since the Second World war and has increased by more than 4-fold
since 1945. Rural emigration which presently accounts for almost half of

the growth of Iranian towns, only began to develop on any scale at this time.

- 12 -
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The spatial and hierxarchical organization of the traditional
urban network was fairly simple and can.be explained as follows:-

Towns could be grouped by function in the following categories:
(a) rural service and craft centres closely tied to the rural sector,

(b) medium-size towns (small in number) which drew their dynamism from
their favoured geographical location on major trade and communication
routes whose importance derived from being stopping places for caravans

on the edge of the desert.

(c) a few large towns, religious centres or successive former capitals

associated with the exercise of political powers All of these large
traditional towns were and are situated in the centre of rich and densely

populated agricultural plains. They have all developed at the expense

of the surrounding gardens and orchards.

Apart from the study of city size distributions, another important
approach to urban growth and change has been the study of shifts in the
rank of clties over time. Such a study of changes in the rank ordering
of towns can reveal, albeit tangentially, samething of the nature of
urban growth and can certainly, as Carter (1969) suggests, point in a
rather aggregate fashion to periods of marked change in the distribution
of individual city growth rates. Other studies which have looked at
individual city rank-orders, have pointed to the tendency for shifts in
rank to be small at the upper end of the size array, but to be very con-

slderable as one moves to progressively smaller cities.

Figure 1.2, for example, demonstrates the rank order of certain
Iranian cit;es over the period 1956-76. The cities which are included
are the 75 largest urban places in 1976 and their ranks are shown at
each successive date. Tehran, the largest city in 1956, has retained its
rank'throughout the whole period. Tabriz starting as the second largest

city in 1956, had fallen to 4th place in both the 1966 and 1976 censuses,

- 14 -



Fig. 1.2 Change in population ranr—order of 75 Iranian Cities, 1956, 1966 and 19706,
1956 1666 1576

1 Tehren X X g Jehren 1
5 Esfahan Mashhad 3
4 Mashhad Tabrie 4
6 Shirz Ahvaz é
8 4hvaz hemmanshah 8
9 Rasht Qo 9
10 Bamadan Raght 10
11 Qom Rezaiyeh 11
12 Rezaiyeh Hamadan 12
17 iracht dxdobid i3
4 ebdl -‘ Khorramshahr 4
1> Yaud ‘ ‘v Kerman 15
17 Arak " Qazvin 17
18 Dezful Yazd 18
19 DBorujerd Arak 19
€0 Zanjan Dezful 20
el Kashan Khorramabad 2l
22 Masled Soleyman Borujexd 22
23 Khorramshahr Zanjan 23
24 Sananda) Sanandaj 24
25 Khorramabad Zahedan 25
26 Maracheh Bandar-e-Abbas 26
27 Babol Gorgan 27
28 Khoy Kashan 28
29 Bandar-e-Pahlavi Masjed Soleyman 29
31 Sabzevar Sart 31
32 Najafabad khoy 32
323 Behbahan Sabzevar 33
35 Jahrom Babol 35
36 Semman Eomayunshehr (Sedeh) 36
5T Gorgan Shehi 37
38 Sari Marsgheh 38
59 Neyshabur Conbad-e-kavous 39
41 Shahi Bandar-e=Bushehr 41
42  Amol Bandar-e-FPahlavi 42
45 Quchan Kazerun 43
44 Malayer Qasemabadee-Shehi 44
45 Miyaneh Marvdasht 45
47 Lahijan J shrom 47
48 Torbat-e-Heydariyeh Birjand 48
49 Abar Bojnurd 49
50 Bojnurd Shahreza 50
51 Bandar-e-Bushehr Malayer 51
52 Gonbad-e-Kavous Shahrud 52
23 Sonodan oo Mahabad 53
Torbat-e=-Heydariyeh 54
22 Shahrud Shahr-e-kord 55
56 Aran & Bidgol Quchan 56
57 Behsghahr Sirian 57
o8 Dam Samman 58
59 Bandar-e-Mahshahr Miyaneh 59
60 Shahr-e=-Koxd Rafsanjan &0
30 Kara] Marand 61
7% Birjand ) 65
75 Marand Ilam 63
18 Saqqez Bohshahr 64
85 Sirjan Andimeshk 65
87 Fasa Lahijan ¢
95 Borazjan Borazjan 67
103 Rafsanjen Golara (ArenyBideol) 68
1068 Marvdasht ho 69
T Saqqez T0
129 Khoraagan n
127 Andimeshk Bmlm 72
128 mhad-a-ﬂharb hajart 73
- %X Shahabad=e-Charb 14
- Qasemabad-o-Thahlyx Sandar-e-Mahshahr 75

% Including Shemiran and Rey,
%% According to the 1956 and 1966 census deffinition these settlements were classified as village.

Source s First, Second and Third Iranian National Census of Population, 1956, 1966 and 1976.
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below Esfahan anéwMashhad, which had moved up from third and fourth
place respectively. Abadan dropped £rom fifth to seventh position by
the end of the period and was surpassed by Shiraz and Ahvaz, showing the
recent increase in centralization on these two latter provincial citles.
All of the other large places indeed show relatively little change in
their rank orders over the whole period. On the other hand, at lower
levels of their hierarchy there is a tendency for increasingly large
fluctuations to occurwith smaller sized cities. Some places moved rapidly
up the rank hierarchy: Karaj, as the best example, was 70th in 1956,
but moved to 34th place by 1966 and again with an enormous jump reached
l6th place in 1976. There are other places such as Zahedan and Bandar-
e-Abbas whose growth has been encouraged deliberately by the government.
It is also‘interesting to note that some of the small towns located close
to large cities have gained substantially in population and consequently
have experienced shifts in their rank order from very low level to much
higher levels in the hierarchy. For instance Marvdasht to the north of
Shiraz (from 108th in 1956 to 45th in 1976), Homayounshahr (Sedeh) to the
west of Esfahan from a village in 1956 to 36th in 1976, or again Qasemabad-e-
Shahl as a village 1n the south west of Tehran up to 44th place in 1976.
Furthermore, some places moved very rapidly down the hierarchy:
such as 01l field cities of Aghajari, beginning at 40th position in 1956,

and falling to 73rd position by 1976. Other places show more fluctuating

fortunes: Bandar-e-Bushehr, which began in 51st position, had fallen to

62nd by 1966, but climbed to 41lst by 1976.

Analysis of such changes in rank order can reveal much about
the demographic trends of individual Iranian cities and can also throw
light on the ways in which growth occurs within an urban system. The
aggregate patterns which are exemplified in Fiqure 1.2, suggest stability

at the upper end of the size array of place, but greater fluctuations

in slze at the lower end.
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l.4 A discussion of the Medium~sized satellite towns of large cities

of Iran, with special reference to the Tehran-Karaj city region
As a general rule, it is becoming common throughout the world for .

the commuter zone around major cities to be slowly pushed outwards as

people increasingly leave the noise, lack of recreational space and high
cost of housing in the city for the country. As we shall see, it is
argues in a number of instances in this thesis that such a process has
already taken place in Tehran and has, in fact, been exacerbated by the
proposals of Tehran's Master Plan which imposed limitations on the city's

growth.

The continuous expansion and development of Tehran has meant that

the majority of its growing population consists of immigrants of working
age. Some studies of the places of origin of these immigrants in 1973(7)

showed that 50% of them were originally from Gilan, Eastern and Western

Azarbaljan, Hamadan and Zanjan or the Central Ostan. This means that 1f
they took the direct route to Tehran, they must necessarily have passed
through Karaj which is situated along the highways that connect Tehran

with the northern, north western and western ostans of the country.

Internal movements of population in Iran generally take one of the

|

four following forms: Rural-rural, Rural-urban, small township areas to

larger cities, and Urban-rural. It should be noted that the majority of

immigrants from smaller towns to larger cities are those who have primarily

migrated from villages. These immigrants usually start from a village
and move temporarily to a small township. Later on they move from this
first destination to a major city for permanent settlement. It is for
this reason that small towns on routes to major cities have a high rate
of population growth, Karaj can be used as an excellent example which
supports of this observation, since it has shown a steady annual popula-

tion growth of 11.8 per cent during 1956-66 and 12.1 per cent during the

1966-76 intercensal periods.

- 17 -



Table 1.3, and Figure 1,3, compare the population changes of the

urban settlements of Ostan-e-Markazi (Central Ostan), according to the
results of the past three Iranian National Census. As shown in 1966 for
example, with the exception of Rey, which is sited immediately next to
Tehran's Southern boundary and since 1968 has been included in Tehran as
one of the 12 districts of the city, Karaj has had the highest percentage
of population growth of any city in the country. Its population rose from

14,526 to 44,243 1in 1956-66 and experienced a further three-fold increase

to 138,774 or a growth of 213% during 1966-76.
When considering the relationship between Tehran and Karaj, it must
also be noted that a new kind of movement, a reverse migration, is taking

place as many Tehranis have recently transferred their residence from

Tehran to Karaj. This factor will be discussed in detail later.

The overall dominance of Tehran over its surrounding areas including
Karaj is a major theme which has been emphasised throughout the study.
Such dominance can also be shown by the inclusion of surburban settle-
ments, for example, such as Shemiran and Rey in the urban boundary of
Tehran. As 1s shown by Figure 1.3, the development of other new urban
settlements such as Qasemabad-e-Shahi, Qaleh-Hassankhan, indicates a

growing tendency for the infilling of existing gaps between the built-up

areas of Tehran and Karaj.

In 1976, as a measure towards the policy of administrative decen-
tralization, the govermment introduced a new administrative boundary

for the Central Ostan which reduced its area substantially. As a result,

the eastern part of the Central Ostan, including three Shahrestans of
Varamin, Garmsar and Damavand were separated from this Ostan and were

included within the boundary of the Semnan Ostan. (See Figure 1.3).

- 18 -
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Such a decision seems to be very important in the context of the
relationship between Tehran and Karaj because it means that those
easterly Shahrestans that previously looked to Tehran, now have an
easterly orientation towards Semnan, as the Provincial Centre for theilr

administrative affairs. Consequently Tehran might be expected to expand

even more towards the west in future and have more connection with Karaj
city, a process which is likely to occur anyway, owing to the physical

boundaries to the east of Tehran.
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CHAPTER 2

THE PHYSICAL CHARACTERISTICS OF THE KARAJ REGION

The relevant physical characteristics of the Karaj region will be
discussed in this chapter, in order to present a fuller account of the
present geographical problems of the Karaj city. Moreover the agricul-
tural importance of the Karaj region within the Central Ostan necessitates
such examination, owing to the universal interrelationship between agri-
culture and physical conditions. Furthermore, this discussion will
hopefully illustrate the more tenuous interrelationships between the
urban life of the city of Karaj and the influences traceable to circum-

stances of the physical environment.

2.1 The Location of Karaj

To facilitate the discussion on the physical characteristics of
Karaj 1t is necessary to delimit convenient boundaries for this region.

The Karaj region has an approximate size of 5,500 sq. km. and can be

taken as being bordered by the rivers Kan (east), Kordan-Rud-e-Shur (salt
river) (west). The southern part of The Alburz main mountain system
(including the Kandavan in the north) and the outliers Fashapouyeh and
Kharaqan ranges (including Kuh-e-Jaru, Kuh-e-Qaragouni and Kuh-e=-Xurd)
in the south, can be held to be the other boundaries of the arbitrarily-
defined region. The boundaries of the above delimited reglon are almost
conformable with those of the Karaj Shahrestan with the exception of the
eastern boundaries. The Karaj Shahrestan boundary is approximately 20
kilometres west of the river Kan (Fiqure 2.l).

The physiography of the Karaj region can be divided into two broad

areas: (1) high mountains to the north, and (2) a large and extended
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alluvial plain in the south. The latter subdivision, including some
minor heights is more important in both physical and human context and
therefore more attention has been paid to it throughout this chapter.
In the case of the northern mountainous area,’ émphasis will be
focussed mainly on the Karaj River Valley and the adjacent heights
because they contribute a major effect in the shaping of the Karaj plain.
The physical difference of the two subdivisions and their subse-
quent effects, is the major theme of this chapter which will be discussed

and anlysed in some detail.

\J

2.2 Geology and Geomozgholggx

Geological studies in Karaj region have considered mainly the

local stratigraphic layers called formations. These formations which, are
recognized according to material, thickness and age, are named usually
according to the geographical location where they are principally found. The
Karaj Formation, Upper Red Formation, Hezar Darreh Formation, Kahrizak
Formation and Tehran Formation are the most important seduences of the

Karaj region.

The Karaj Formation which is the oldest of the region, coincides
with the mountains of the northern Karaj region. This formation which

1
was first named by Dedual,( ) the Swiss geologist, consists mainly of

sediments of Middle Eocene and include all of the southern Alburz Moun-
tains which overlook Tehran and Karaj. It also includes the mountains
which are adjacent to the Amir Kabir Dam, (Figure 2.l). The Karaj
Formation is 3000 to 4000 metres in depth and generally has a greenish
colour produced by green tuffs. These green tuffs form the most important-
and abundant source of stone for building activites in the Karaj and

Tehran areas. Apart from tuffs, there are other rocks namely as calcar-

eous shales, Diabases, Diorite, Andesites and Monzonite. Due to the
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different lithologies of these rocks, they are used for a wide range of
purposes such as road making and dam construction (see Figure 2.2).

The Upper Red Formation which is the next important formation, is
of Miocene Age and outcrops in the southern part of the Kara) plain.
This formation attains a maximum depth of 2200 metres and acts as a
major source of calcareous and salt minerals for the Karaj Region. The
Upper Red Formation is particularly marked in the Kuh-e-Kurd (1798 m),
Kuh-e-Jaru (2050 m) and the Kuh-e-Qaragouni (1925 m) in the south west
of the Karaj region. This fofmation is important in a later context,
in that it greatly affects the soil texture and the hydrography of the

southern part of the Karaj region.

Over the Miocene sediments of the Upper Red Formation there 1s a
very thick continental sediment which consists mainly of conglomerate
materials. These sediments which date from the Palaeocene and Quaternary
eras are covered by alluvium deposited by streams eroding the southerly
mountains of the Southern Alburz range. These conglomerate materials form

(2)

the plains of Tehran, Karaj and Qazvin. H. Rieben has recognized

three different series in the sadimentary sequence, namely the Hezar
Darreh, Kahrizak and Tehrap,and has distinguished them as A, B, C
Series respectively.

The Hezar Darreh Formation (Series A) attains a depth of 100 to
1200 metres in places between Tehran and Karaj and dates from Plio-
Pleistocene. It is folded and consists of conglomerate of irreqular
composition. Tuffs and Andesites derived from the Karaj Formation make
o up the bulk of the conglomerate materials. From the line which separates
the Southern Alburz Mountains from the plains of Karaj and Tehran, the
Karaj Formation has been strongly thrusted over the Hezar Darreh Forma-

tion. The Hezar Darreh Formation forms all of the piedmont hills between

Tehran, Karaj to near Qazvin.
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The Kahrizak Formation (Serles B) 1ls a second conglomerate, com-
posed of material derived from the Hezar Darreh Formation. The maximum
depth of Kahrizak Formation is only 60 metres which is very much shallower
in comparison with the Hezar Darreh. The age of this f;rmation is Middle
Quarternary and it can be seen immediately after piedmonts hills of
Southern Alburz Mountains. It extends over a large area including the

plains of Karaj and Tehran.

The Tehran Formation (Series C) consists of Holocene alluvium.
This alluvium attains a maximum depth of 35 metres and can be considered

as the most recent geological formation within the Karaj region.
Over the above mentioned formations, the present alluvium produced
by the rivers of the region are deposited. These deposits are occasionally

referred to as Serles D, have a variable texture according to their source

and their place of deposition.

GeomoEEhologx

The present geomorphology of the Karaj region is a result of the

;

interaction of two principal factors, namely the rock material and

the land structure.

The Tehran-Karaj Thrust directed towards the hard@ rocks of the Karaj

Formation has c¢reated the main northern mountains of the Karaj region.
In turn the softness of the cement forming the conglomerates of the Hezar
Darreh, Kahrizak and Tehran Formations have resulted in the appearance of

the vast and generally sloping plain of Karaj.

In the mountain area, there are great altitudinal differences
between the mountain peaks and the adjacent valleys. The steep slopes
(40 to 100 per:cent) facilitate the crumbling and slip erosion of rocks,

and scree movement. The valleys are generally youthful and the lower

slopes are covered by materials weathered from above. Weathering occurs
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particularly on the exposed tuffs which accumulate in the river valley
and on lower slopes. The considerable erosion taking place in this region

3
is illustrated by the figure of approximately 255,000 m~ of sediment which

(3)

accumulate behind the Amir Kabir Dam each year. The life of the dam is

being considerably reduced by this process.

Bordering the fan and the comparatively narrow valley of the Karaj
to the north-west and north-east are the two dissimilar relief areas of
the southern edge of Alburz. In the north-east is the Kuh~-e-Dashteh with
‘its northerly extension along the Karaj river and easterly extension
parallel with Karaj-Tehran road. A steep and cliff-like slop of Kuh-e-
Dashteh is only 500 metres away from the main city square. Tappeh-e-
Moradab to the north west of Karaj is entirely different from Kuh-e-Dashteh
being lower and less precipitous and craggy. Tappeh-e-Moradab is less
resistant than the siliceous tuff of Kuh-e-Dashteh because it consists

mainly of alluvium. Separating the two relief areas is the Karaj River

flowing on a flood-plain covered with alluvium. Where the river meets the
plain it becomes considerably broader. A feature which is well over one

kilometre wide in places.

Karaj city is situated on a gently sloping alluvial fan formed by
the Karaj river. To the north the fan consists of coarse material,
including green tuffs, volcanic rocks and loess. It covers an -approximate

total area of 210 sq. kms and is over 300 metres thick in places, The
Karaj fan is the largest fan situated to the south of the Alburz mountains.
Furthermore, the fan contains considerable ground-water which 1s rather
difficult to utilize at the northern part §f the Karaj city, owing to its
great depth. This problem becomes less serious towards the edge of the
fan. Here, the geomorphological influences at a micro scale.can be

appreciated where the irregular relief slopes of the Tappeh-e-Moradab,

unsuitable for the development of a normal housing project, have been
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occupied by a squatter residential quarter. To the south of the city
the gentle slope of alluvium has facilitated the passage of the Tehran-
Qazvin Autobahn.
In general, the geomorphology of the Karaj region especially in
a north-southerly direction, conforms closely with the suggested model by

(4)

P. Beaumont in which four zones of upland, alluvial fan, alluvial plain

and salt desert are recognised.

2.3 Climate and Water Resources

The purpose of this section is to elucidate the climatic character-
istics of Karaj. Precipitation, temperature changes, humidity, wind
directions and other pertinent factors, influencing life in Karaj, will
be discussed.

The quantity of climatological information concerning Karaj city
is greater than for its surrounding area; for this reason attention has
been principally focussed on Karaj city. The main sources of this data‘
are the Iranian Meteorological organization, the Ministry of Agriculture
and the Ministry of Water and Power. Information derived from the
Agricultural College (Daneshkadeh-e-Keshavarzi) in Karaj and several
individual studies and personal observation, has also been employed.
Karaj city, in comparison with other Iranian cities, has had a relatively
long and continuous record of climatological data. This data set, begin-
ning in 1941 has beenmainly a result of the work of the Karaj Agricultural
College. Data were produced duging the war, but owing to their unreliabil-
ity, this information will not be employed . The 1946-75 meteorological

data studied here, have been collected at the site of the College of

Agriculture situated almost in the centre of the city, at a height of

1321 metres.

Karaj city has climatic characteristics which are similar to those
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of the other southern Central Alburz cities. Table 2.1 illustrates the
semi-arid climate of Karaj which is characterised by a fairly hot and dry
summer and cold and humid winters. 39.1 per cent of the average annual
precipitation of 265.7 mm falls in winter, 31.4 per cent in spring and 27.9
per cent in autumm. Only 1.6 per cent of the total precipitation falls in
Karaj during summer. Sometimes there is no summer rainfall (see Figure
2.37A). Approximately 70 per cent of the precipitation falls in winter
and spring. Study of the monthly precipitation totals helps clarify the
nature of this precipitation pattern. In March and April 33.8 per cent
of the total precipitation occurs. This high amount of rainfall is pro-
duced by the rising temperatures of these months and the consequent

increase of atmospheric instability.

Table 2.1: Average Percentage of Seasonal Distribution of
Precipitation in Karaj City (1946-1975)

39Il 31.4 l.6 27.9

Source: Iranian Meteorological Organization

The annual pattern of rainfall for Karaj city for the entire 30 year
period is interesting, (see Figure 2.3B), because the amounts of surface
water and ground-water in the Karaj region have been visibly affected by
an increase in rainfall since the early 1970's. On the other hand two
years, 1949 and 1964, are remarkable because the annual precipitation
totals were considerably less than usual (similar deficiencies were
recorded during the same years in other parts of Iran).

Altitude is an important influence on the amount and the character of
the precipitation falling in the Karaj region. With increasing altitude to
the north of the region, precipitation totals increase and snowfall becomes

more important. Such effects are illustrated by the following table:
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Table 2.2: Relationship botween procipitation and altitude
for selected climatic stations in Xaraj region

Serd Altitude Annual
lNo. (in motres) | Precipitation
1 Aair Xabir Danm 1,568 45%0.6
2 Bilagqan Vi{llage 1,500 | 293.1 |
3 Xaraj Agricultural 1,321 ; 265.,7
Colleqge '
4 Karaj Industrial Town 1,300 | 250.3

Source: Iranian Meteorological Organization and
Ministry of Water and Pover.

The minirun anount of precipitation and the maxisun dexmand for
water coincide in the surrer months (see Pigure 2,4). The detrinental
¢ffect of this situation on agriculture and other activites encouraged the
construction of the Aair Kabir Dam in 1961. Associated with the relatively
intense amounts of rainfall in the months of Harch and April, is the danjer
of flooding and consequence property damage. This probles is etill unsolved.

Referring to Table 2.3 which illustrates the tes=perature differ-
ences for the JO year period between 19406 and 1975, the average einirus

temperature is =3.7°C and the average maxirusm tesperature 34.2°C. According
to A. muu,”” the alsolute paxirus texperature for ¥Xaraj city was
JB.4°C, recorded in July 1965, and the absolute minirun tesperature was
-27°c. recorded in January 1930, This considerable difference betweon the

paxizuz and tho minismus absolute tezporatures can be related to the

naarby Ravir,

Altitudo also affects the tecperatures of the Xaraj region with

high altitudes characterised by warkedly lover torperatures.,

Desides altitude, tho Xaraj river also exerts a soderating

influence on tezperature. The popularity of the extended picnic area or
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Fig2-4 Climatic Characteristics of the Kara} City (1946-75)
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so-called "Yeylaq" (summer camp) adjacent to this river, which attracts
both Karajis and Tehranis, is perhaps a measure of this microclimatic
influence.

Frost 1s not an unusual phenomenon in the Karaj region with about
60 to 75 days with frost annually. Frost presents problems, especially
in the northern part of Kara]j city where large settlements have expanded
up the steep hills of Tappeh-e-Moradab or eastern part of the Kuh-e-Dashteh.

Average annual ﬁumidity in Karaj is only 48 per cent, a figure
reflecting the aridity of the Karaj region. The mean minimum recorded at
12.30 p.m. local time is 32.8% and the mean maximum (6.30 a.m.) is 63.5%
(see Table 2.3), as would be expected, the highest humidity level, some-
times 86 per cent, occurs in December-January, and the lowest humidity,
17% is recorded 1in July, the warmest month in Karaj.

Following the general temperature increase of the late spring and
the consequent increase in evaporation, the demand for irrigation water
becomes critical in the orchards and cultivated area of the Karaj region
which determines effectively the type and amount of agricultural products.
The types, directions and intensities of the winds affecting Karaj city are
important in the context of the physical and social characteristics of the
settlement. Two scales of winds, macro scale and micro scale, affect the
city. Macro scale winds, affecting Karaj city conform to the general

pattern of alternate westerlies and northerlies over Iran. The westerly
winds bring precipitation in the autumn and winter and the northerly winds
are assoclated with the increasing temperatures of the early summer. To
demonstrate the direction and intensity patterns of winds in Karaj, the
data recorded in the Mehrabad Station, 30 kilometres east of Karaj,have
been used since the climatic st%tion in Karaj produces no data on wind
characteristics. As illustrated in Figure 2.4, the highest proportion of

the winds affecting the region blow from the west, south and south-east
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directions. The south and south-easterly winds, which blow mainly in
sumnmer, are often associated with sand and dust from the Kavir. Further-