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ABSTRACT

The difficult environs of the Upper Indus Plaims inlnibited
any large occupance of the region, which until late in the 19th contury
possessed much idle wasteland, sparsely peopled riverine tracts,
and a few urban centres at trade nodes. The extension of perennial
irrigation and colonization with planned new settlements followed,
leading to the modernization of the economy and growth of urban
centres in number and size. The development of new town morphology
brought in a phase of change which is current in present day urban

and intra-urbam structures.

The amalysis has been directed towards the developmemt of soms
interpretive ideas and hypotheses regarding overall societal change
and urban growth in the region. A multivariate analysis of various
indicators of urbanism including agro-economic indices for the sixteen
administrative districts under study is carried out: modernization and
urbanization are shown to be related to the development of irrigation
potentials and consequent economic growth in various parts of the
region. A further study of the thirtyeight urban centres of more than
20,000 population shows greater urban activity in the towns in the
first colony districts and a greater rate of change in the towns

belonging to the areas of later and current developments.

A study of five representative individual townscapes shows the
phases of change in urban morphology. Rectilinear street patterns
and planned layout of modern housing, business, community service and
administrative premises are hecoming distinct features. The establish-
ment of modern manufacturing units has brought new functions, employment
opportunities and industrial suburbs to many urban centrese.

A comparison of the urban growth characteristics of this region
is made with the developing world, especially those of the Middle East,
Southeast Asia and the Subcontinent as a whole. It is shown that
resource development in the Upper Imdus Plaims has lead to a distinctive
type of urban growth.
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MEMORANDUM

In this work all nomenclature relates to the period
for which the study is made, unless otherwise specified and

as noted blows

A1) administrative districts in the region are known
after the name of their Headquarter town. Imcidentally these
are principal towns of the respective districts with the
exception of Muzaffargarsh, which is number three town in the

district.

District of Lyallpur: The administrative district of Lyallpur

was created in 1905, any reference to previous data means

ad justed figures for the district.

District of Sargodha: This district has been referred to as

Shahpur district in earlier reports, after the old town of
Shahpur which was its headquarter prior to the new town of
Sargodha.

Montgomery: The name refers to the town, district or canal

colony as originally established. The name Sahiwal, as adopted
since 1963 has not been u@sed in this work as the period of
reference for all data is 1881-1961; and also to avoid any, mix-up
with the old settlement of Sahiwal in Sargodha district.

Upper Bari Doab Canal: The only perennial canal in use prior to
the periad of study fell divided at the time of the Partition,
Its Pakistani part is now known as Central Bari Doab Canal which
is fed by a Link Canal and will have full ind€pendent source of
water supply from 1973 onward.
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Residential quarters.

Refugees who migrated into Pakistan in 1947 and
subsequent years.

A superior quality or permanent structure.
Winter (crop).
Town, urban centre.

Administrative sub-division of a district.
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Geographers know that the development of the
Punjab has depended very largely on those large scale
perenniai canal systems which are aonly possible with a

coordinated and strong government in generxral control..

I was impressed by some of the advantages which
are possessed by the Punjab in the modern layout of the
canal colonies and the tidiness of the agriculture which
is everywhere evident. There was atleast the semblance
of scientific progress in the countryside which is s0 often
absent from other parts of India. Similarly there was the
general feeling in Lahore, and still more in Karachi, of
modern cities bursting with new-born energy, which is not

always found in other parts of India.

PROFESSOR L. DUDLEY STAMP.

In a meeting of Royal Geographical
Society held on 8.12.1947. Reported
in GEOGRAPHICAL JOURNAL Vol.110 p.219.



INTRODUCTION

Recent studies in geography have turned from
emphasis on individual elements of srétisl gtructure to an
analysis of the spatial cesusal and functional relationships
between these elements (Haggett & Chorley, 1969).1 Tais
guest for explanation is a search for characteristics that
are common to many ohenomena (Chisholm, 1971),2 and may
lead to the formulation of general theories, rather than
emphasils on particular or individual traits. Such
orientation is in line with developments in other social
sciences that are concerned with the ecology of whole
ecosystems and subsystems which comprise functionally
interacting components,

In urban geography, Davies (1970)3 distinguishes
four systems that are of current interest, these with

certain overlans, are: svatial aspects of urbanization,

o
o
&

the city as a unit, tae areal inifluence of cities (city
hinterland) and the city as an area. Thoush no genaral
hypothesis has yet been put in relation to urban growth
patterns, descrintive concentualization has brought into
forefront occurrence of 'industrial', 'pre-industrial'

'colonial' cities in different socio-economic

and
environments. Whereas atiributes of industrial cilties
are obviously linked with industrial growth, pre-
industrial cities denote urban mahifestations of non-
industrial economy. Thus barely two centuries ago all

cities could be held to be of pre-industrial type.LL Now such

pre-industrial cities abound in developling parts of the world,

R 1
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many of which are in transition and undergoing industrialization
and rapid soclilo-economic change.

However, in the same epoch of industrialization and
economic development, but prior to any noticeable change
in traditional urban centres, a number of cities in the
develorning regions of the world attained prominence under a
colonial type of economy. This later catcofyf), better

t

termed as 'colonial' cities, shows greater affinity with

the developed parts of the world, rather than with tae

native environment.5
The interest of geopgranhers in human progress and

resource develooment has a special relevance in the context

of the developipg world (Dickenson & Clarke 1972, Fisher

1968).6 Despite nmuch recent interest in urbanization in the

developing countries,7 very little is known of the commlex

processes which are responsible for the perpvetuation of

'pre-industrial' or orevalence of ‘colonial' cities.

sim-—— These or other similar concents are ascribable

to 'self-isolated avnvroach® (Bowen-Jones, 1972)8, since

until very recently each one of them has ori

]

I

inated in
the developed world and looks for universality in fterms
of economically advanced society.

There may be othsr imvortant varieties and vatterns
of urban growth. This stresses the need for case studies
winich will allow clearer understanding of the pattern
in relation to an exposition of restricted rates of socio-
economic change. It is belicved by the present writer that
an evaluation of observed forms and structure of sgpatial
pattern in a specific repgion could lead to a ful ler.

understanding of alternative ways of development, or change
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of direction in urban profiles. HExposition of these
complex and inter-related processes, in a region where
the present phase of rapid urbanization is of markedly
recent origin, may also serve as 8 case study of the
process in parts of tnhe developing world, where
urbanization 1is largely unsustalned by industrial
technology or an advanced economy.

Specific studies have shown that large-scale urban
growth in the developing world is characterised first by
its recent occurrence, and also by the phenomenon - of
primacy of a few large cities in a substantial number of
countries. Though the rapidity of the process has much
semblance to the urban growth that was experienced by
Buropean countries during the period of their incipient

| industrialization,9 there are other aspects of the emerging
vattern which remain much less identified. Among the
forces responsible for such anomalies are differential
growth patterns and modernization of economies, that is,
the capability of self-sustaining growth over a long period.lo
Implicit in the concept of urban growth is the
notion that some settlements grow more rapidly and attain
ldentifiably newer forms and structure, which appear as
quite distinct and readily discernible from the earlier
pattern. BSuch change in the growth of settlements comes
about either through a chanpge in the economic character
of the settlements or witn the founding of new settlements
in the areas of wnotential growth, Thus, 1f urbanization is
a way of ordering & population so that it may attain a

certain level of subsistence and security in a given
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. 11 A . e
environment, the utilization or 'making available'

certain resources becomes a prerequisite of such development.

]

Political implications anart, colonization of empty
lands and founding of new settlements nas remained a distinct
gocio-economic endeavour, and the »rocess nas led to many
adoptions and adantations in difficult environments. Such an
environment i1s the Indus Basin where aridity 1s overwacelmingly
the domiinant feature. Thus availability of weter tas alwvays
been g nrime factor in influencine distribution of populmtion
and growth of settlements. Considering urbanization in VWest

)12 has

Pakistan in relation to aridity, Kureishy (1967
compared theoretical and observed town frequencies for tae
whole of West Pakistan for the years 1901 and 1661, He
concluded that, there is "remarkable improvement in the town
size frequencies of West Pakistan, notably in the Indus Plain,
with the advent of irrigation and its extension over the
period 1901-61", and that "the future extension of irrigation
in these plains will further accentuate the process of
improvement, to the vpractical elimination of the effects

of aridity as a distorting factor,"

For ecological ressons, therefore, the Plains had a
low population density, and less than a hundred years ago,
there was only one city, Lahore, with a population exceeding
100,000 in the whole northwest of the Subcontinent. Then, as
improvement in irrigation technigues and establishment of
canal colonies were adonted as a state policy in the upper
parts of the Plains, new towns were planted and earlier
settlements rejuvenated on a vast scale. Much more than

that, the nattern of economy was remodelled, new lines of




comnmunications spread and a spirit of enterprise and
endeavour infused into a traditional peasant soclety.

In this transformation of the society is manifest toe
establishment of colony settlements, and the raison d'sztre
of the present study.

This study considers basically tho contemnorary sconc
and a pilvotal theme throughout is settlement patisrn and
gvolution of tuwnscanes under induced circurstances, vith
some guicelines provided by the local or district administraiion.
There 1s as yet no such treatwent zolready svailable fur this
or any other region in Pakistan, though brief cowmments on
the imwact of irrigation development and colonization in
the Punjab are met in many studles. Largely as a matter of
non-relevance and also for rezsons of scone the present
research makes no attempt to uncover medieval or earlier
traits of urbanism in the region. There is clear historical
evidence of restricted growth followed by economic decadence,
in the neriod immediately before the ers of colonization.
Though relics of old inundation canals indicate their extensive
use, for obvious reasons their suvnport to the economy could
not have heen considerable,

The nearest approaches to the subject from the urban
geographicael viewcpoint which would n»rovide effective cross
references are few in number. Professor Kazi Saced's
pioneér work on settlement and agricultural geography serves
as a stimulus for sll studies. Kureishy's (1957) thesis on
urbanization in West Pakistan provides classification of
urban centres on the bssis of what he regards a dominant

activity, but is of less reclevance. His later articles,
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however, treat the impact of irrigation develonment on
the growth of settlements in the Indus Basin, and have
been made use of in relevant chapters. Two recent studies
of Lahore and Lyallpur by Chaudhry (1966) and Bokhari
(1968) provide insight into internal pattern of the
individual cities and have been of ueln for the
chapter on selected townscapes.l3
A major contribution to the thesis stems from
personal acquaintance with the area, many study trips to
current development projects and new towns, material
collected versonally, and discussions with authorities
concerned. Specific reference to such sources is made at
appropriate places in the text. However two specific
field trips for research to the Thal new towns, Zuaidabad,
Jauharabad, Liaquatabad and Daudkhel in 1965 and 1667 anad
an earlier similar trin to Rehimyar Khan in Dec., 1964 may
be mentioned here, The author's tenure over { years as
Lecturcr in Geography 2t Lumltan, which is the nearest city
to the area of current colonization, provided aim with a
sustained opportunity at first hand to witness growth of
small settlements in a once desolate area. To this nersonal
experience and fascination belong some of the appreciation
of the human effort which has realized a transformation of
the environment gince colonization began in the region,

THE ATMS AND CONTLEXT OF STUDY

This study is undertaken to evaluate by means of
detalled and exclusive anslysis many changes in the urban
form and structure resulting from baslc economic and

technological developments in the Upper Indus Plains. (For
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a reference to the areas, see Figure 0.1, Dase Map). The
main aims of the study are:

1. To establish and classify urban growth patterns

in a region where human enterprise has been

resnonsible for great changes in an environment
which is not conducive to develonment.

2. To put into a frame of reference evolving urban
morphology under induced circumstances and a
spontaneous rather than imposed economy and planning.
3., To vpresent a sub-type of town growth in South
Asia which shows signs of unigueness of concept and
planning in an historico-cultural context, and to
compare town growth as evidenced in this study with
urban growth trends in other developing regions of
the world, especlally in the Middle BEast and

countries of South and Southeast Asia,

The ‘'new' towns studied here, are to be reckoned as
a category different from those 'new towns' that are
alternative and corrective to city overgrowth and congestion
on the one hand, and unduly sparse or scattered setilements
on the other. Tihese are also results of a purposeful
founding and »nlanning and as such are very much influenced
by early town building movements of the century.

Temporal and spatial differences in city forms are
a reflection of technolorical stage, economic resources
and social norms. These are best evidenced in town
morvhology: the size and extent of town structures, whether

orivate or nublic, including theilr construction material as
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Figure O.1

T T T T T T 'o
7CE 72° 74>  INDEX 76E
UPPER INDUS PLAIN = Boenaary
L 34N BASE M AP —— Regional Boundary -
——— District Boundary
KM 20 O 20 40 60 80100 120140160 KM —— Rivers

MILES20 O 20 40 60 80 100MILES

Adminitrative Districts

1 GUJRAT 5 JHANG 8 GUJRANWALA 13 DERA GHAZ!I KHAN
™ 2 SARGODHA 6 SIALKOT 10 MONTGOMERY 14 BAHAWA LNAGAR 1
3 MIANWALI 7 LAHORE 11 MULTAN 15 BAHAWALPUR
4 LYALLPUR 8 SHEIKHUPURA 12 MUZAFFARGARH 16 RAHIMYAR KHAN
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well &s the means of access to them i.e., infrastructure

for communications and traffic, denend on the availability
and develonment of resources. what concerns us here relates
to modern urban development and the evolution in town
morphology which has continued and progressed with the
enhancement of functions, population increase and

economic growth ev id snt through better standards of living.
The author wishes to assert that no claim is wade that a
superior degree in urban form, or internal structure characterise
the urban centres under study. These centres belong to
agricultural Asia and their characteristics must be seen
very definitelyin Asian éontext.

Chapter I delimits the area of study, the Unpper Indus
Plains, and describes its physical personality as a background
emphasizing subtropical semi-arid features of the riverine
plains. Chapter II deals with irrigation economy and the
vrocess of colonization as a prelude to the growth of urban
settlements in the region. The need and motives of
agricultural expansion, progress of irrigation projects
and introduction of settlement plans as state policy are
treated in this chapter.

An objective study of the process of urbanization
in the third chapter takes into account various economic
factors responsible for rapid growth. ©Statistical analysis
of emerging patterng,rank—size relationship and approximation
to city-size models are made here.

A quantitative study of faczets of urbanism in the
region is made in Cuhapter IV. A principal components

analysis of demographlic and agro-economic characteristics
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attempts to establish the underlying variations in the
sixteen districts of the region. This 1s followed in
Chapter V by a multivariate analysis of town characteristics.
A1l towns and cities in the region having a population of
over 20,000 are evaluated on the basis of mornhology,
accessibility end civic amenities.
Physical pnlanning and tousing, role of government
and private agencies in the modernization of internsl
structure, and growth of satellite towns and industrizl
estates is the subject matter included in Chanter VI,
Chanter 3even, "Evolution of lLodern Townscapes”,
undertakes specific study of three represcrntative types
of towns c2nd cities in the region. It bLrincss into focus
trends in morphology, econcmy and functional zoning as
introduced during the British neriod and carried forwvard in

post-independence neriod.

)

Th

(@]

experience witain the Unper Incdus Plains as
resards development of resource »notentials under a uniform
administration, and concomitant growth of urban centres,
is considered in Chapter Eight. Tais region's close social,
cultural and nistorical affinities with the kiddle East,
Southeast Asia and the Subcontinent as a whole, are the
basils for compzarisons with recent studies from these areas.
Special attention is paid to growth characteristics of
emerging pattern and the 'colonial' city of the developing
world.

Finally Chapter IX draws the findings of individual

chapters together. A brief look to the future growth trends
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is presented for tne Indus Plains as a whole,

SOURCES OF MATERIAL AND METHODOLOGY

To extract relevant data, out of the multi-
disciplinary material pertsining to irrigation,
agricultural economy, demography, history of
colonization and physical planning, especially when
specific geographic studies of settlements are
practically non-existent, would make the list very long.
However, three distinct sources of material which have
been used for this study are 1) Official records and
communications, 2) Semi-official and relevant_studies
by administrators, economists and reporters, whose
writings have had influenced the formation of government
policies and 3) published and unpublished studies and

research material of the Universities.

1) Official Sources:

(2) Government of Britain, H.l.S.0. Publicatiors,
especially Reports of the Indian Irrigation
Commission,

(b) Government of India, Census of India, decennial
reports, 1881-1941, all volumes on the Punjab
(reports and tables), and volumes of general
reports on British India.

(¢) Punjab Government (British Period), Manuals of
Irrigation, Colony lManuals, Annual Reports of
the Colonies and special revnorts on individual

projects.
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(a) Government of Pakistan,
i) Census of Pakistan, 1951 and 1961; all
volumes on the Punjab/west Pakistan and
the Bulletins related to west Pakistan;
ii) Census of Pakistan, 1961, District Reports
for all the sixteen districts of the
region;
iii) Census of Housing 1961;
iv) Census of Pakistan 1961, Non-agricultural
Labour Force, Vol. 6, Part I & II.
v) Census of Agriculture 1960, Vol. 2 wWest
Pakistan.
vi) Pakistan Five Year Development Plans, 1955-70
and other revorts of tne Planning Commission,
(e) Various UNO reports on ACLFE Region, especially
those pertaining to kulti-vurvose River Develoopment
Schemes;

(£f) United Nations Demosraphic Year Books

2) Semi-O0fficial and individual reports and studies:

(a) Government sponsored, indevendent reports on the
economy and social uplift of the »province or
parts thereof;

(b) Books and publications of public servants and

statesmen in thelr private capacity.

2y Published and unpublished studies and research material:

(a) Various articles on Settlement and urban aspects
in Pakistan by Pakistan Geographical Association;
(b) articles on the aspects of agricultural economy

and irrigation development in the Subcontinent in
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the publications of Royal Society, Royal
Geographical Socliety, Asiatic Society;
particularly those related with economy
and life in the Indus Basin;

(c) Unpublished researcn dissertations and
the=ses in the University of the Punjab

and British Universities.

Finally it is felt apnronriate to put on record
the 'source-places' of much of the above material in
Britain and the courteous response which the author
received on his visits during April 1970, Aug-Sept. 1970,
April and August 1971 and April 1972.

1. The India Office Library,

2., The Commonwealth Office,

3. The Royal Commonz=wealth Library,

4. The British huseum Library

5. The National Lending Library (Boston 3pa).

The 1list would be incomnlete without the mention of
the Centre of hiddle Eastern and Islamic Studies. at Durham,
the three University Libraries, and the efficient book
procuring service of the Science Library which managed to
provide each and every request for the materisl.,

Town Plans obtained versonally from the Town Planning
Devnartrent and various Town Improvement Trusts and kunicipal
offices have helped in the analysis and presentation of
important material in the thesis. Geography and cartocraphy
are interdependent and cartopgraphical representation of

townscapes therefore provides a work-piece of schematic



importance for the understanding of spatial and zonal
inter=-relations. Departmental facilities at the
University of Durham have provided opportunity for the
cultivation and exploitation of cartographic technigues.
Computation of statistical data for much of the
study was done in the Department, whereas facilities for
the running of computer programmes for the two chapters
vere provided by the University Commuting Unit.
} One obvious shortcoming of the research is that
ma jor analysis of growth statistics ends with 1961 data.
It remains the last census for the country to date, as
internal socio-political shake-up nas caused unprecedented
disruption and delay even for essential activities. The
new census is now scheduled to be held in September 1972.lLL
Decennial population data for 1881-1961 are however most
relevant for the ma jor theme of the thesis, since to this
period belong the continued colonization and initiation of
irrigation in the last of the remaining districts. For the
intervening period since 1961 other official reports on
economy and growth have been used and population estimates
for large urban centres have been updated from the latest

available UN Demographic Year Book.
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CHAPTER: I

THE UPPER INDUS PLAINS -~ PHYSICAL ENVIRONS

DELIMITATION OF AREA

The area under study, the UPPER INDUS PLAINS,
covers 182,840 square kilometres (70,600 sq. miles) and
lies between latitudes 28° N to 33°N ang longitudes
69°-20' E to 75°-20' B, This distinct geographical
region occupies the north-western portion of the Indo-
Pakistan Subcontinent, south of the Himalayas. It is an
area of broad plains with a slight and gradual slope from
north-east towards the south-west.

The northern rim of the plains is formed first by
the foothills of the Siwalik Ranges, and the Salt Range
bordering on the Potwar Uplands. The western boundary is
formed by the Suleiman Range, whilst the Thar Desert skirts
all along the south-ecast. The departure from a strict
physical boundary is met along some 100 miles of its
eastern limit, where geographically the plains extend into
East Punjab area of India., Here the international boundary
provides a working limit.

In terms of political boundaries the area under
study extends over the greater part of the historical
Punjab Province and the State of Bahawalpur now merged with

it. In the present day context, it comprises sixteen

"o 16
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—the
districts of the province ofAPunjab in Pakistan, leaving

out three Potwar Upland Districts namely Campbellpur,
Rawalpindi and Jhelum. Although the Potwar Uplands are

a part of the provincial administration, they are

excluded from the study as they form a compact and distinct

region of their own.l°

PHYSIOGRAPHY AND DRAINAGE

The Upper Indus Plain is the north-western portion
of a major geomorphic unit, the Indo-~Gangetic Plain. These
Plains have emerged as a result of infilling of a foredeep
warped down between the Gondwana or peninsular block of the
south and Himalayan chailn in the north. The major river,
the Indus, and four of its important tributaries, the
Jdhelum, Chenab, Ravi and Sutle) traverse the UIP in a fan
shape., Entering from the north, at intervals, each of
these tributaries flows in a south-westerly direction and
join together before their ultimate merger with the Indus
itself. General physical characteristics of the Plains and
the surrounding area are depicted in Figure 1.1.

The Plains have an aggradational surface, over which
each river occupies a broad flood-plain, the banks of which
mark the extreme limit of river course on either side. From
here the level gradually rises towards the centre of the
doab (interfluve) waksR tracts and then falls again to the
level of the next river., These slightly rising tracts
between the valleys are locally known as the bar which may
attain a relative height of 5 to 8 metres above the river

level.
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The monotony of this vamt nearly level surface
is slightly disturbed by the small Sangla and Kirana
outcrops in the central part. These are a few straggling
outcrops of the deep seated Archean base, The hills lie
on a subterranean ridge, which is supposed to extend from
Delhi northward up to the Salt Range, and which is
sometimes called the Shahpur-Delhi Ridge, This
gsubterranean ridge is important in that it divides the
Plains into two underground water basins, the north-eastern
of which holds moét of the subsoil water.2

The Indus river enters the Plains from the Attock-
Kalabagh Gorge (240 metres above m.$.1.) and immediately
broadens out over a gentle gradient., While flowing in a
southerly direction, all along the western side of the
Plains, the river has formed a much braided channel. Here
the river bed is everywhere broad (20 Km to 25 Km), though
due to fluctuations in river regime the actual flow may
split up into lesser channels during the winter months.

Like the Indus, all the Punjab rivers have their
catchment areas in mountainous Kashmir. The smallest of
these rivers, the Beas, join the Sutlej in BEast Punjab but
its valley lies totally outside the study area. Both the
Sutlej and the Ravi (in part) form the political boundary
before finally entering West Pakistan. The waters of
these52?32rs have been placed under the control of India,
under the Indus Water Agreement3 of 1960,

Emerging from their deep and confined channels in

the mountain country all the rivers expand in width as the
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velocity diminishes due to gentle gradient. In northern
parts the mean elevation is nearer to 300 metres above
sea level but it drops off within a short distance.
Thereafter, the gradient becomes very gentle (1:5,000)
and the extreme southwestern areas of the Plain which
are over 700 Kilometres away, have a mean elevation of
less than 90 metres above m.s.l.

L

The Indus River System,” is almost entirely snowfed.
Apart from smaller western tributaries (Rivers Kabul,
Kurram and Gomal, originating in Afghanistan)y all the
important rivers have their catchment areas among the
Karakoram and the western Himalayan Ranges which are
interspersed with some of the larger mountain glaciers in
the world, The flow of water in the river fluctuates with
the d&thm of the seasons. Figure 1.2 depicts a typical
river regime and examplifges fluctuations in the flow

month by month. With the approach of supmer, as the snow
melts, volume in all the rivers begins to increase. By
late summer, downpour of the Monsoons is added to this
increased flow, The waters swell and all the rivers have
a tendency to overflow their banks. Spreading waters add
a layer of silt but at many occasions the disaster from
floods and damage to the crops might take away more than
the benefit of fertility which the silt brings with it.

As the rainy season ends, volume of water shrinks back to
the channels and by winter months the level of flow is so

diminished that a device of barrage and flow control has

to be apphied for a judicious use of water,
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It is not only because of general paucity of
water and fluctuations in the river flow that.a critical
balance has to be maintained, especially during winter
months, between the available water supplies and thé
seasonal requirements of agriculture. Table 1.1 gives
the absolute maximum and minimum discharge of the
principal rivers ever recorded and illustrates the extent
of fluctuation. In Table 1.2 the average seasonal flow
illustrates the paucity of river water for six winter
months (column 2) as against excess water during three

monsoon months (column L),

CLIMATIC AND WEATHER CONDITIONS

The Upper Indus Plains are affected by a phase of
Monsoon Climate, which however, becomes quite feeble while
reaching its western extremity. Rainfall over most of the
region remains under 300 mm., and is less than 90 mm. over
the extreme south-western parts. The amount of precipitation
thus remains not only generally inadequate but is also
highly variable from year to year, Moreover, because of
high temperstures during summer months, the small amount
of precipitation that comes to the ground is not very
effective for moistening the soils.,

Two recent studies (Nasrullah Khan 1968, Nagvi &
Rahmatullah 1962) classifying the various climatic conditims
of Pakistan, have estimated the water supplus and water
deficiency for various parts of the country. However, befare

looking into such guantitative meteorological studies a
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TABLE 1,1

RIVER DISCHARGE EVER RECORDED IN THE INDUS RIVERS
(in cuseecs)

River Site of Maxinum Date Minimum Date
Discharge

Indus Kalabagh 917,015 12- 7-1942 17,304 17-12-1936
Ghazighat 827,998 7~ 8-1950 15,836 5~ 2-1941

Jhelum Mangla 760,000 29~ 8-1928 3,943 9- 1-1917
Chenab Marala 718,000 29- 8-1929 3,618 25- 1-1939
Ravi Madhopur 650, 000 5-10-1955 1,300 .o

Beas Pang 46,529 L=- 8-1927 1,925 7- 3=1932

Sutlej Ferozepur 353,960 15-= 8-1925 2,651 23~ 3-1932

ESource: AHNMAD, Kazi, S., 'Water Supply in the Indus Basin :
and Allied Problems, Pakistan Geographical Review, Vol.13/1 (1958,
p°5

TABLE 1.2

AVERAGE SEASONAL FLOW OF THE INDUS RIVER SYSTEM
(in million acre-feet)

River Winter Early Kharif Monsoon Annual
(Oct-Mar) (Apr-Jun) (July-Sept)

Indus co 12.9 27.9 48.7 89.5
Jhelum oo L.5 9.9 8.2 22.6
Chenab . 3.7 6.7 13.1 23.5
Ravi ces 1.2 1.9 3.3 6.4
Beas cee 2.4 1.9 8.5 12.8
Sutlej cae 2,0 3.2 8.4 13.6
Total 26,7 51.5 90.2 168, 4

#3ource: KHOSLA, A.N. 'Development of the Indus River System'
India Quarterly, Vol. 14/3 (1958), p.238




brief review of the general weather conditions of the UIP
may be made here,

According to both Koppen's and Thornthwaite's
classifications the area falls under Tropical Arid
category, and Ahmad (1951) taking the local physiography
into account, categorised it as Sub-Tropical Continental
Lowlands having semi-arid to arid characteristics.5 The
mean maximum and minimum temperature and rainfall data is
given in Table 1.3 in which the stations are roughly
arranged from NE to SW, The general weather conditions ex-
perienced over the region are divided into four well marked

s5€as0ns,

1) Cold Weather Season (December-March)
2) Hot Weather Season (April-June)
3) Monsoon Rain Season  (July-September)

L) Post Monsoon Season (October-Novembe r),

1) The Cold Weather Season (December-March) is
characterised by lower temperatures and low humidity. Mean
temperatures range between 7°C in the north-east to 9°C in
the south-west, whereas on some January nights the thermometer
may touch freezing point in the northern districts., It is
during this period that northern districts are affected by
low pressure waves called 'western disturbances' which are
remnants of temperate cyclones from the Mediterranean. Sone
of these may arise as secondary depressions over Iran or ‘some
even arlse locally, possibly from waves in the westerlies in

the upper troposphere or much lowe;L6 Nevertheless, the
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important factor is that northern districts do receive 75 mm.
to 100mm, of rain during this periocd. Central and south-=
western districts may, on occasions, get 25 mm., or so of rain
during this season, which germinates life in the fields after
winter sowings of wheat and barley.

During this season the incidence of precipitation, in
the form of snow, over Kashmir mountains is important as its
melting during the summer adds to river flow. In the rear
of depressions there is often a wave of cold weather, and
hailstorms are sometimes met during February and March. These

bring considerable damage to standing crops.

2) During the Hot Weather Season (April-June), due to
increased insolation and dissipation of atmospheric molsture,
hot and dry conditions prevail over the Plains. Day
temperatures steadily rise to over 3500, over the whole of the
area, Shade thermometer readings over western and southern
districts range be tween 4,0°C and u5°C, and even 50°C is not
uncommon here for a day or two, during the month of June.

In the first two months convectional currents 1ift of f
great guantities of dust particles and towards the evenings
duststorms are raised quite frequently. The strong
convectional currents rise to the upper layers of the
troposphere; it may at occaslons result in a sudden brief
shower and a short-lived rellef is found from excessive heat.
During most of the season however, extreme high direct
insolation gives rise to the 'loo' (hot winds), which blow

with varying intensity over whole of the region.
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3) The Monsoon Rain Season over the Upper Indus
Plains is experienced much later as compared to southern
and eastern parts of the Subcontinent, where it starts
by middle of May. This rainy season is pronoyinced only
over the northern submontane districts where 250 mm. to
450 mm, of rain falls during July and August. The amount
of rain decreases markedly towards the south and west.

It is less than 200 mm, over the central parts and less
than 100 mm, over the south-western districts. With the
advent of rains, humidity rises and as the temperatures
are still high, dampness of the air makes the weather
sticky and unagreeable,

The Monsoon current starts withdrawing from the
Subcontinent in August, but occasionally it continues active
even in September when some of the highest floods of the
Indus Basin are recorded,7 As for the whole of the
Subcontinent and much more for a marginal area such as the
Indus Plains, the incidence of monsoons is much critical;
because, 'the onset of monsoon may be late, or it may
withdraw for considerable period - or may withdraw early.'8

As the failure of monsoons makes conditions precarious,
s0 the excessive downpour, when fields and streets are
flooded alike, loss to the crops and property is enormous,
Many floods (1950, 1952 and 1954) have carried away road
bridges and submerged railway tracks. The devastating floods
of 1954 seriously affected large:areas in.the Punjab. As one
report says "The recorded rainfall of 399 mm. in less than

thirty-seven hours in Lahore, brought havoc. Several hundred
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houses collapsed, causing death to 18 persons, injuries to
136, complete dislocation of traffic, and much damage to

property."9

L}) The Post-lMonsoon Season (October-November) is a
transitory period in which conditions gradually change to
those of the winter, Clouds disappear completely and a dry
season sets in. In October, over most of the area, day
temperatures drop to 2500 while night temperatures may even
fall below 10°C, In November the change 1s much more rapid
and by the middle of that month wintery conditions set in
over the region. This season is characterised by 'lack of
any active atmospheric system,' as high pressure becomes
established over the Plains,

The foregoing account of prevailing weather conditions
over the Upper Indus Plains provides a twofold divisions
of the region, viz. semi-arid north-east and arid south and
south-west. In fact it is the acute aridity, total absence
of winter rains, prolonged summer and more days experiencing
dust-laden winds that distinguish the later and greater part
of the Plains from a smaller north-eastern section. In the
south-western districts, heat during summer months is so
great that temperatures on some nights may not even fall
below 25°C and the 'loo' blows until the small hours of the
morning,

In the north-east, over the semi-arid districts,
summers are as hot, but relatively shorter in duration and

winters are somewhat cold. However, the main characteristic
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is some cyclonic rain in addition to a larger share
(250 to 300 mm,) of summer rains.

In arid and semi-arid climates where availability
of water for agriculture is crucial, an understanding of
the exchange of heat and moisture in the lower layers of
the atmosphere is important. Nagvi and Rahmatullah (1962)
have computed evapo-transpiration losses for various
stations of West Pakistan., It is found that monthly and
annual rainfall is always less than fhe potential
evaporation all over UIP except Sialkot and Gujrat districts.lo
Only here, monthly rainfall is slightly more than the
evapotranspiration in two to three months. (Figure 1.1).

Nasrullah Khan (1968), following Thornthwaite's
system of classification, has calculated potential evapo-
transpiration, actual evapo-~transpiration, water surplus and
water deficiencies for West Pakistan.ll Comparative modisture
data for seven meteorological stations from north to south
within the UIP is detailed in Table 1.4, Negative value of
moisture index (column 7) for all stations is conspicuous

and mekes irrigation an obvious necessity in the region.

30ILS, LANDFORMS AND VEGETATION COVER

The soils of the Upper Indus Plains are characterised
by their source material which is alluvium, and general
absence of vegetational cowyer over large areas. The alluvium
may be coarse or fine and particles may vary in diameter from
less than 0,002 mm, in case of clay to 2 mm. in case of sand,

depending on its location and mode of deposition. In



TABLE 1.4

COMPARATIVE HOISTURE DATA FOR METEOROLOGICAL
STATIONS WITHIN UIP

(in centimetres)

Station Water Precipi- Water Water Deficiency Moisture
need tation surplus Deficiency % Index
of need
1 2 3 L 5 6 7
Sialkot 131.36  78.13 6.28 L47.45 36.12 -16.89
Lahore 137.28 L9, 02 0.00 88,26 64.29 -38.57
Khushab 138,98 38.79 0.00 100.23 72,11 -43.27

Montgomery 140.20 26,11 0. 00 114.09 81.37 -L8.43
Multan 145.52 16,31 0,00 129.21 68.79 =53.27
Bahawalpur 142.66 14.19 0,00 - 128.47 90.05 -54.03
Fortabbas 148,11 19,60 0. 00 128.51 86.76 -52,06

Source: NASRULLAH KHAN (1968), 'Climates of West Pakistan
According to Thornthwaite's System of Classification,'
PGR Vol.23/1, January 1968, pp.l12-37.
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vernacular terms the soils are either Khadir (new alluvium),
which is confined to flood-plains and mostly consists of
sand, silt, mud and clay, or Bhanger (older alluvium), found
over wider areas of interfluves and is made up of clays mixed
with loam and sand., BSome of the soils, locally known as
Kallar and mostly found in central and western areas, are
rich in inorganic salts which remain unleached due to
insufficient rainfall.

Detailed scientific studies of the landforms, soils
and vegetation cover are as yet non-existent for the region.
However, particular studies and some sample surveys carried
by officlal or semi-official agencies provide general outlines.
Among these, an important study, 'Land Use and Land Forms of
West Pakistan (195u)', was carried out in cooperation with
the Canadian Government under the Colombo Plan. This study
is based on a Photographic Survey and as such it is under
restrictive use., However, some academic use has been allowed
and comments and references have appeared in print.12 The
Report of this Survey divides the surveyed area of West
Pakistan into 20 Landform Units and 10 Land Use Types. The
classification of landforms has a special relevance to
agricultural land use and five of the categories which relate
to UIP are briefly noted below,

1. Scalloped Interfluve: The three well defined

interfluves between rivers Sutle), Ravi, Chenab
and Jhelum come under this category. The soils
of this landform are extremely uniform and

generally vary from moderately coarse to medium

texture,
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2. Level Sand Plains: Two wide sandy areas which

have been levelled for cultivation. These
comprise most of the Thal area (Sind-Sagar Doab)
and Eastern Bahawalpur and Bahawalnagar districts.
Surface soils are coarse sand but sufficient

evidence shows finer texture of the lower crust.

3. Meander and Cover Flood Plains: Adjacent to

active flood plains this land belongs to recently
l abandoned river courses. This unit is quite

’ extensive in Montgomery and Multan districts.
Most of the surface materials are the result.of
sheet flooding. ©Solls are finely stratified
though have a complex pattern and are liable to

undergo freguent changes.

L. Active Flood Plainss All along the river channels
vast areas that remaliln dry in winter but are
inundated by floods during summer. The soils of
these tracts are generally coarse in texture and

finely stratified.

5. Desert Fringe: Southern and south-western parts
of Bahawalpur and Rayimyar Khan districts belong
to the Desert Fringe. Here medium and coarse
sand form the bulk of surface land. Sand dunes
are met along the southern margins of this unit

which merges with the Thar Desert.

Excepting a ribbon-like growth of trees along the

river banks, the Plains have a very scanty and low vegetation
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growth, An unevenly distributed shrubby and less arboraceous
vegetation cover is found over distant areas. Such scattered
dry scrub forests are locally known as Rakhs and provide some
fuel for local consumption, Prickly bushes and xerophytic
plants are found over drier areas of south and west.

However, irrigation facilities developed over the
years have been utilized for some planned tree plantations.
Rows of trees have been provided on the canal banks and all
along the roadsides. Besides these some smaller plantation
forests known as Reserved Forests have also been established
over some of the irrigated lands. The most important and
well established among them is the Changa Manga Forest
in Lahore district. Another two larger Reserved Forests are
near Chichawatni (Multan district) and Wan Bachran (Mianwali
district).

High temperatures and low amount of precipitation
experienced over almost the whole of the Plains have
effectively restricted any widespread human occupance of the
region, Historical evidénce shows low population density,
precarious nature of agriculture and prevalence of
subsistence economy till the recent past. However, it now
ranks economically as one of the most prosperous regions
not only in Pakistan but in the Subcontinent as a whole. It
is in this context that canalization and development of
irrigation potentials, which transformed the economy of the

region are studied in the next chapter,
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CHAPTER: II

IRRIGATION ECONOMY, COLONIZATION AND
SETTLEMENT PLANS OF THE UPPER INDUS PLAIN

The major factor in the process of urbanization
is the change in economic characteristics of an area,
which contributes towards an increase in the standard
of living as well as sets in particular traits in the
occupation structure of the inhabitants, High dependence
on river water as a basic resource in arid and semi-arid
climes for sustained economy is too obvious. Apart from
irrigation, its potentials for generation of hydro-electric
power and its management as a factor in flood control are
noteworthy. In the Indus Basin until very recently even
agricultural pursuits have been basic on account of difficult
physical environment. Before discussing the socio-economic
changes that have occured in the region, some consideration

of the factors behind the change is important.

A, IRRIGATION AS BASIS OF THE ECONOMY OF THE UIP.

As noted in the first chapter, the broad plains consist
of alluvial deposits, mainly silt and sand of low permeability
with some clay, with no known substantial gravel layer,l The
potential fertility of) soils for certain crops like wheat,

[
cotton, sugarcane and barley is high. However, a restraining

O
Wi
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factor in the development of agriculture was aridity
linked with high cyclical seasonality and unrealiability
of precipitation,

Use of irrigation water in the UIP is so well spread
Qtoday, that conditions prevailing prior to modern

" canalization have greatly obliterated earlier elementary
usage. In the earlier times application of irrigation was
restricted to riverine tracts where river inundations could
be channeled: over the fields. Thus a single summer crop,
which suffice@ilocal needs was raised. Such inundation
canals are still in vogue, to some extent, in remote areas.,
Their capability has been undependable like scanty rains as,
if the river is "slow to rise' due to late melting of snow
or it 'sinks before it has done its task', due to failure
of monsoon, no summer crop could be grown at all, Furthermore,
inundation waters bring great quantities of silt in the
channels which must be cleared annually in order to keep the
water flowing.

The need to maintain a through supply of water in the
channels led to the evolution of perennial canals. In such
a system, canals are not only cut to a sufficient depth in
order to take the water, where the river is at its lowest,
but they are also served by a ‘'headworks' or weir, across
the river. This method provides regulatory and controlling
devices to check the volume of water passing through sluices,

Although irrigation has been in practice for centuries,
in this region as elsewhere, its podern development, which

is the basis of present day economy, took place in the UIP
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from late 19th century onward, It was after their early
commercial exploits, when the British took fancy to
governing a vast subcontinent and established an
administration which gradually became interested 1n
promoting Western ideas and the establishment of lasting
links with the land which came under their political
control.

The art of irrigation agriculture was new to the
British who found it in operation, as;they took charge of
administration, not only in India but;%gypt and Mesopotamia
as well., Though not directly engaged in local agriculture,
they felt it obligatory to help enlarge the scope and
developed new techniques in order to get more production
out of the areas which were potentially conducive to such
increases. From humble beginning to the development of the
most sophisticated methods of river control, the technique
is backed by scores of investigations, modelling and
experimental exercises which were carried out in the
Subcontinent.

Whereas the role of inundation canals was limited in
extent and scope, the system of perennial canals proved
a considerable step in extending culturable areas over
barren lands and enhancing crop productioh, Availability
of water at required times led to the cultivation of two or
more crops which suited different seasons of the year.

Irrigation development was first initiated in other
parts of India,> especially in the West Gangetic Plain

and the Deccan. Most of these works were for arranging
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supplemental waters to the fields during the/dry months

there, It was in the Punjab however, that the whole
concept of large scale irrigation, colonization and
gsettlement planning took shape.

The Upper Bari Doab Canal was the first irrigation
work taken in hand soon after the annexation of the Punjab
in the year 1849, The objectives behind the UBDC were to
gain conf'idence of the peasant class of newly acquired
areas; and partly as a measure to give employment to a
large number of Sikh soldiers who had lost their means of
livelihood by the annexation of the Province.3 Extensive
surveys and development of civil engineering was to
precede the idea of settlement and colonization which was

started in the last quarter of the 19th century.

B, THE NEED FOR TIRRIGATION EXTENSIQN AND COLONIZATION

The basgic factors which led to the development of
irrigation and colonization of hitherto unsettled tracts in
the Punjab were realization of such inherent potentials and
the pressing demands for increased agricultural production.
The advisability of making complete new records of all rights
and llabilities connected with the land led to many extensive
surveys by British administrators and engineers. As the
revenue assessment work progressed, 1t became evident that
there were many areas of culturable land which remain-.
uncultivated and vast tracts of inhospitable country were
unclaimed by the inhabitants. All such areas were appropriated

to the State and later became known as the Crownlands.

In the meantime, the first census of the Punjab (1868)
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showed that central and south-western areas of the
Province were sparsely populated whereas easgtern

districts were becoming congested. It was realized that
pressure of population on agricultural land in these
districts was approaching a critical stage., The following
quotation from the 1868 Census Report is a revealing

assessment of the peculiar situation:

"Although there may be four acres of
cultivable land available for each agriculturist
in the Punjab, much would require to be done
before this land could all be actually cultivated.
A great portion of it is situated away from the
centres of trade and from the lines of communication.,
Very little of the uncultivated area 1is at present
within the reach of canals, or of wells - or even
of rains., The extension of population in such
tracts can only be looked for when they come

L

within the reach of these ameliorating influences".

The Punjab till 1901 was divided into 27 districts,
reckoned as British territory which covered 72.5% of the
total area, and 34 native (princely) states. Based on
general geography, the census authorities categorised the
Province into four broad sub-divisions, which had the
following overall population density in three successive

censuses., (Table 2.1)



TABLE 2.1

POPULATION DENSITY IN THE FOUR REGIONS OF

THE PUNJAB
1881-1901
Region 1881 1891 1901 (persons per
5Q. mile?
I, Himalayan Districts. 70 ¢n 77
II, Sub-Himalyan Districts. 273 302 300

ITT. Indo-Gangetic Plain West. 270 297 315

Iv. Northwest Dry Area. - 80 96

Source: Census of India, 1901, Vol. XVII Part I Report,
Table I-A,

Leaving aside the mountainous Himalayan Districts
for obvious reasons, the contrast between sub-divisons Il
& III which comprised the northern and eastern districts
of the Punjab as against subdivision IV (central and western
districts), is apparent from the above figures.

Table 2.2 below shows population density for eight
congested districts from sub-divisions II and III and eight
sparsely populated districts from centre and southwest for

the year 1881,
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TABLE 2.2
POPULATION DENSITY IN SELECTED DISTRICTS OF
THE PUNJAB, 1881.

(persons per sqg., mile)

A. Congested Districts B, Sparsely Populated Districts
(Eastern) (Western)
1. Amritsar 558 1., DMuzaffargarh 93
2. Jullundar 552 2., Multan 01
3. Sialkot 508 3, DMontgomery 89
4. Delhi 1199 i, Shapur 87
5. Ambalsa L8 5. D.G. Khan 80
6. Gurdaspur 436 6. Jhang 59
7. Ludhiana L25 7. Mianwali L7
8. Hoshiarpur 1402 8. Bahawalpur 34
(includin
BNG & RYK

Source: Census of India, 18381, Vol. II Table II,

Apart from the need to look for new lands which would
take immigrants from the congested districts, scarcity of
food in other parts of the Subcontinent was ever pressing.,
Recurring famines of 1860-61, 1868-69 and 1877-78 had brought
great misery to the populace and were a burden to the
government., On such occasions not only substantial income
from land revenue was lost but large amounts were spent on
famine relief measures.

Determination to undertake such protective measures
as would bring confidence in the new administration as well

as provide a surety against famine, had led to earlier
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attempts on enlarging irrigation provisions for double
cropping in the already settled areas.5 During this

period two other important demands on irrigation facilities
were put; one by the Railways, --forest plantations were

to be introduced to meet increased fuel and timber
requirements, and the other by the Army, for the improvement
of its horse-breeding, after the South African War,

While the Punjab Administration was looking for
newer opportunities, the experience and confidence earned
by its engineers brought in alternative proposals for
venturing into the arid wastelands of central and western
districts, most of which now belonged to the Crown. The
potentialities in the interfluvial tracts did not escape
all notice, and more than one reference is to be found in
official records to the feasibility of using the Punjab
rivers for irrigatioh.6 In the days when Col. E,G. Wace
was asking for extension of cultivation by digging new
canals, Mr. Lyall (later Sir James B. Lyall) at that time
as Financial Commissioner, realising the economic significance
and social benefits that would ensue, proposed (1883)
the founding of planned colonies.

Colonization projects were still in an early stage
when India experienced further famines during the years
1896=97 and 1899-1900. However, this experience brought to

light another valuable aspect of irrigation extension and

colonization. The 1901 Famine Report says:
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"In many ways the Chenab Colony has been of
incalculable benefit during the present
famine. The actural construction work
afforded employment to large numbers, but
the employment offered by the Canal works
must have been small as compared with the
employment by the settlers themselves - -
by the capitalist and yeomen class to the
tenants and by all classes including the

7

peasant grantees to agricultural labourers."

The Royal Indian Irrigation Commission (1901-1902)
looked into the whole question of agricultural demand and
production of food and other crops in India, including
prospects of extended cultivation. Keeping in view the
recurring famines and possibilities of enhanced state
revenue from the export of agricultural commodities, the
Commission, in its report to the British Parliament,
strongly favoured opening up of the Crownlands in the
Punjab, Commenting on the proposals from the Punjab
Provincial Administration, the Commission wrote:

"Such works are almost certain to prove highly
renumerative as financial investments, so that
indirect protection against famine which they
afford can be obtained not only without throwing
away additional burden on the State, but also
with a certainty of ultimately increasing its

8

resources. "
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Thus the objects and motives which prompted the
whole concept of extending agricultural potentials,
enhancing economic prospects and establishing new
colonies in the Upper Indus Plains may be summarized
as follows:

1. To relieve the pressure of population in the

congested eastern districts of the Province.

2, To create, establish and promote settlements
of a type superior in comforts and civilization
to anything which had vpreviously existed in the

Pun jab.

3. To enhance production of food crops to meet the

conditions of famine and scarcity in the

country.
. the
4. To provide jobs to/disbanded native Sikh Army,
the

or funemployed labour class during the time of

emergencies,

5. To encourage the undertaking and maintenance of

stables for horse and camel breeding.,

6. To establiskg irrigated forest plantations to

meet the fuel requirements of the Railways.

As various schemes matured and other needs arose,
conditional grants out of the Crownlands in the Colonies
were made for the furtherance of other objectives such as:

7. The establishment of fruit farms.

8. The breeding of special strains of cattle and

for increasing the supply of dairy products.
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9., To establish Seed and Experimental

Agricultural Farms.

C. THE PROCESS OF COLONIZATION

As noted before, during the last two decades of
the 19th century, development of irrigation potentials
became synchronous with the process of colonization in
the UIP, Almost all irrigation extensions, thenceforth,
included opening up of uninhabited and unclaimed lands
belonging to the State., Study of the history and
circumstances of such agricultural colonies whicl were
planted by the British in persuance of a deliberate and
systematic policy, forms an illuminating chapter in the
agricultural economy of the region. It starts from
earlier restricted colonization to later enlarged areas
and scope of various schemes, sometimes extending to
remote corners and at others, absorbing previous schemes.

Out of the two closely interlinked pursuits of
Canalization and Colonization the later process may be
treated in detail; involving the setting up of a colony
as an entity, though not necessarily separated from
irrigation extension in its entirety. All such colonies,
on maturity were gradually merged with the regular settled
areas of the districts to which they belonged.

The history of colonization in the Upper Indus
Plains may be said to open with the proposals which Sir
Charles Aitchison, Lt. Governor of the Punjab laid before
the Government of India in early 1882, The four schemes

gubmitted at the time, envisaged the opening up of Crownlands




for settlement in the following areas:
1, Montgomery district, along a canal from
River Sutlej.
2, HMultan district, along a canal from River Ravi,
3. Gujranwala district, along a canal from River
Chenab,
L4, Jhang district, along another canal from River

Chenab.

These schemes were submitted in response to an
earlier communication from the Government at the Centre,
asking the Provinces to put forward proposals for new
irrigation works to be constructed out of the Loan Funds,9
Preliminary works for these schemes were started in
anticipation of central government's approval and necessary
alterations, modifications and extensions were made as the
work progressed. Such irrigation developments and
colonization projects were followed in much wider areas of
the region and the activity has continued till present times,
embracing remote areas. |

In order to appreciate the socio-economic change 1in
general and the trends in town growth in particular that
ensued as a result of colonization in the region, a brief
survey of the projects is made here, The chronological
sequence in which various projects were brought to maturity,.
with reference to the period of main activity, is as detailed
in Table 2.3, The extent and location of individual canal

projects is 1llustrated in Fig. 2.1(a).
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TABLE: 2.3
CANAL COLONY PROJECTS IN THE UPPER INDUS PLAIN,
1880's - 1960's.
Name of the Project Years of
Development
I. The Lower Sohag & Para Colony. 1882-86
II. The Sidhnai Colony. 1886-88
III. The Chenab Colony. 1892-96
IV. The Chunian Colony. 1897-98 and
1904~06
V. The Shahpur Colony. 1902-06
VI. The Jhang Colony. 1904=06
VII. The Triple Canal Project. 1910-15
1. The Upper Jhelum Canal
2. The Upper Chenab Canal
3, The Lower Bari Doab Canal
VIII . The Sutlej Valley Project 1921-33
1, Ferozepur Headworks.
a) The Eastern Canal
b) The Bikaner Canal
¢) The Dipalpur Canal
2. Sulemanki Headworks.
a) The Pakpattan Canal
b) The Eastern Sadigia Canal
c) The Fordwah Canal
3., Islam Headworks.
a) The Mailsi Canal
b) The Bahawal Canal
c) The Qaimpur Canal
L4, Panjynad Headworks.
éag The Panjnad Canal
b) The Abbasia Canal
IX. The Haveli Project 1937-39
X. The Thal Project 1947~58
XI. The Taunsa Project 1954~




Figure 2.1(a@)
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1. The Lower Sohag & Para Colonization Scheme., 1882-1886.

The first experiment in colonization of an empty
wasteland was carried out in a restricted tract to the
north of Pakpattan town in the year 1882, A total area
of 75,275 ha. (186,000 acres) was brought under irrigation
from the Lower Sohag & Para canals which were completed in
the same year. As much as half of this area was ciassified
as Government Wastelands and was available for pioneer
settlement.lo To minimize the problems of readjustment
in the new area, the settlers were chosen from among the
farmers of the surrounding countryside. No new town was
envisaged then, and the produce was taken to Pakpattan for
sale or export.ll This colony wgs finally absorbed in a
larger Sutle) Valley Project (1921-33) and is now served

by a much larger Pakpattan Canal.

2. The Sidhnai Colonization Scheme. (1886-868).

The Sidhnai Colonization Project was the next
colonization scheme, again undertaken nearer to a settled
area, this time in the Multan District. The Sidhnai system
comprises the main Sidhnai Canal and three small subsidiary
channels which take off from the left bank of the river Ravi
and are designated as the Koranga, the Fazal Shah and Abdul
Hakim canals.

Initially a total of 71,630 ha. (177,000 acres) of
wastelands were brought under irrigation and colonized with

12

immigrants from the surrounding country. A distributary

channel added in 1897 brought an additional area of 9,700 ha.
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(24,000 acres) of government wastelands and another 800 ha.
(2,000 acres) of protected forest land under irrigation.

As flow from river Ravi was largely utilized by the
earlier UBDC, insufficiency of water was felt in winter
months, hence the 3idhnail system was subsequently linked
with the Havell Project in 1939, Ultimately a total area of
168,880 ha. (417,300 acres) was included in the Sidhnai
system which included 93,900 ha, (232,000 acres) of government

wasteland.l3

3« The Chenab Colony

The Chenab Colony was the first major attempt to
develop a vast area entirely comprising arid wasteland with
an extremely small population, which was mostly of nomadic
character. The original proposals (1882) for this scheme
were to construct a smaller canal to irrigate some 58,275 ha.
(14l, 000 acres), but as the work progressed its scope was
greatly extended (in 1889) to cover an area of over 445,200 ha,
(l,lO0,000 acres). Practically the whole area coming under
this scheme was Crownland, not claimed by local inhabitents
ag private property.lu
The Headworks for the Lower Chenab Canal serving this
colony are situated near Xhanki and the Main canal carries a
flow of 11,000 cusecs at full capacity. PFirstly smaller
distributaries irrigate lands in Wazirabad and Hafizabad
tehsils of Gujranwalzs district. After a distance of 28

miles from the Headworks a major offshoot on the left, the

Lower Gugera Branch, carries the waters to southern parts
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of the bar. The main canal after covering another 12 miles
trifurcates into the Jhang, the Rakh and Mianali branches.
The Jhang Branch and its subsidiaries irrigate the whole

of north-western side, and the Rakh and Mianali branches
cover the central parts of the Colony.

The headquarters of this large colony were established
at the new town of Lyallpur. Upto 1904 the colony tracts
were constituents of Gujranwala, Jhang and Hontgomery districts
when a district of Lyallpur was carved out embracing a major
area of the colony.

Major colonization work was over by the year 1906,
but subsequent extensions were made in 1908-09 and later.

By the year 1920 an average of more than 1,000,000 ha,
(2,500,000 acres) were actually irrigated by the Lower
Chenab Canal, out of which over 607,000 h. (1,500,000 acres)

comprised government wastelands,

L, The Chunian Colony. (1897-98 & 1904-05).

Another smaller colony was established on government
wastelands nearer to Pattoki town in Chunian Tehsil of Lahore
district, Initially it covered some 14,570 ha. (36,000 acres).
This area was brought under irrigation by taking a distributary
channel out of the UBDC in the year 1897. Being a fringe of
a well settled district, not much land was available.

However, an extension of this colony was made in 1904~05 when some
plots of wastelands lying towards the northern side were

added and the total area was raised to 34,000 ha. (84,500 acres).
A market for the produce of this colony was established on

the northern side of Pattoki station in 1906.15 The settlers
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for this colony were drawn almost entirely from the more

congested parts of Lahore district.

5. The Shahpur Colony. (1902-06).

The Shahpur Colonization Scheme was drawn to serve
a vast area lying in between the Chenab and Jhelum rivers.
The Main Line of the canal (the Lower Jhelum Canal) issues
from the Jhelum river at Rasul in Guyrat district., It
carries a supply of over 4,200 cusecs and firstly runs for
some 4O miles through Phalia tehsil of Gujrat and Bhera
tehsil of Sargoda districts. From there it bifurcates into
northern and southern branches, spreading water over ﬁo
vast arid lands.,

This area was originally surveyed in 1887 and a scheme
was drawn for irrigating over 323,760 ha, (800,000 acres) The
execution of this work was postponed till the completion of
the Chenab Colony. However, construction work was started
earlier in 1897, and its scope enlarged in order to provide
employment for the famine stricken peOple.l6 On the
completion of the canal and its distributaries in 1902 it
commanded 607,000 ha. (1,500,000 acres) in Sargodha and
Jhang districts.

This area was thinly populated when in its natural
condition, and much of this was government wasteland
available for allotment. In the Shahpur colony as much as
97,000 ha, (240,000 acres) were allotted as 'Service Grants'
for the special purpose of breeding horses for the army,

while some grants were made direct to the Army Remount
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Department for the same purpose.

6. The Jhang Colony. (1904-06).

This was agaln a rather small colony established
on an extension of the Lower Jhelum and the Lower Chenab
canals, but situated outside the 1limits of the two large
colonies., It was developed mainly on certain scattered
plots of government wastelands lying to the north and
south of the Chenab river in the Jhang and Chiniot tehsils
of the Jhang district.

The whole land, except what was sold by auction was

allotted to the persons from within the Jhang district.18

7. The Trinle Canal Project. (1910-15).

By now the area of wastelands to draw attention was
of a more arid nature, lying along the lower middle course
of Ravi river in the Montgomery and Multan districts. There
was not enough water available in the Ravi, as it had
already been tapped by the UBDC to serve the settled districts
of Central Punjab and by the Sidhnai System downstream.
However, extra supplies were available in the Jhelum river
further north, and the great canal engineer Sir John Benton
drew up a novel plan, better known as the Triple Canal
Project for this purpose., Backed By earlier predictions by

19

engineers such as Col, S.L., Jacob the authorities took
the Triple Canal Project witlg much the same enthusiasm as
accompanied the construction of the Panama Canal at the same

period. (1907-1L).
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Water from the Jhelum river was carried by the
first canal (the Upper Jhelum Canal) which took off at
Mangla and brought extra flow to the Chenab river above
Khanki, irrigating 142,000 ha. (350,000 acres) of Gujrat
district on its way. Rivers Chenab and Ravi were then
linked together by a second canal (the Upper Chenab Canal)
which was taken out at Marala and irrigated another
263,000 ha, (650,000 acres) on its way in Sialkot,
Gujranwala and Sheikhupura districts. Finally, the water
that remained was carrled across the Ravi at Balloki, and
a tﬁ%?%%%gﬁgfhftggo¥%ﬁgr gg%ﬁ ggé&ﬁgﬁﬁl?afiJ¥R§h§°ﬁ8§%gomery
Colony , the third of the great colonies, was established
over an area of 526,100 ha, (1,300,000 acres) of government
wastelands,Qo

The main channel of the Lower Bari Doab Canal runs
some 220 km., and was completed in 1913. The area served
by this canal consists of what are now Okara and Montgomery
tehsils of Montgomery district and Khanewal tehsil of Multan
district. Both Upper Jhelum and Upper Chenab are primarily

feeder canals, though they do irrigate considerable areas

en route,

8. The Sutlej Valley Project, (1921-3%)

After World War I, another great colonization project
namely the Sutle; Valley Project was undertaken which
entailed the siting of as many as four different Headworks
across the river Sutlej. This vast project covered arid lands

on the two sides of the Sutlej and included large areas of
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native states of Bikanefgnd Bahawalpur besides some parts

of Lahore, llontgomery and Multan districts. Out of a total
of over 2,023,500 ha. (5,000,000 acres) brought under
irrigation by this scheme as much as 1,517,625 ha. (3,750,000
acres) comprised government wastelands.

From the first Headworks at Ferozepur (now on the
Indian side of the International boundary) two canals
(the Bastern Canal and the Bikaneer Canal) take off from
the left bank and serve Indian territory. From the right
bank the Dipalpur Canal and its distributaries irrigate
southern parts of Lahore and southeastern parts of
Montgomery districts.

From the second Headworks at Sulemanki, two canals
(the Fordwah and the Eastern Sadigia) proceed to irrigate
Bahawalnagar and Bahawalpur districts., While on the right
bank the Pakpattan Canal irrigates the southern part of
Montgomery and southeastern part of Multan district. The
Pakpattan canal has absorbed the earlier Sohag Para Colony
of 1882,

The third Headworks is situated at Islam, from the
left side of which a smaller Qaim Canal and a larger Bahawal
Canal have been drawn to irrigate lands in Bahawalpur district
¥From the right bank the Mailsi Canal and its distributaries
serve the southern and more arid lands of Multan district.

The fourth, namely the Panjnad Headworks, 1is actually
erected at tne confluence of the Sutlej and Chenab rivers.
From here the Panjnad Canal and the Abbasia Canal carry the
waters to Rahimyar Khan district - the southwestern corner

of the Punjab Plains.
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9, The Haveli Project. (1937-39)

The Haveli Canal Project with its Headworks at
Trimmu, below the confluence of the Chenab and Jhelum
rivers was constructed during the period 1937-39, Two
canals take off from here; the Rangpur Canal on the
right bank and the Havell Canal on the left bank. The
Haveli Canal in addition to providing irrigation also
acts as a féeder canal and tails into the Ravi river above
Sidhnai. With the a2dditional supplies thus made available
to the Ravi, the Sidhnai weir and canals were remodelled
in 1939. As an adjunct to the Haveli Project a further
adjustment of water distribution was carried out with the
construction of Montgomery Pakpattan Link which transferred
some 700 cusecs of water from the LBDC to the Pakpettan

Canal,

10. The Thal Project. (1947-1958)

With the development of the lands lying in between
the tributaries of the Indus, there remained the largest
and more formidable tract of land, known as Sind-Sagar
Doab or the Thal, between the Indus and the Jhelum. The
vastness and empty nature of this area had in fact drawn
attention of the authorities even before any other
colonization scheme was undertaken. The first scheme for
its systematic exploitation namely 'Andrews Plan' dates
back to 1873. Actual construction work was taken in hand
in 1939 but was held in abeyance for the duration of World

War II (1939-45) and was later completed in 19&7.21
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The Jinnah Barrage of the Thal project is situated
near Kalsbagh. The project covers portions of districts
Sargodha (Khushab Tehsil) Mianwali (Mianwali & Bhakkar

Muzaffagarh

Tehsils) and Muzafargarh(/& Kot Adu Tehsils). The Main
canal trifurcates into the Thal Main, the Nohajlir and the
Dullewala branches 19 miles from the Barrage.' They
altogether irrigate over 607,500 ha. (1,500,000 acres).
Most of the lands in this area have been allotted to the

refugees coming from India after Independence,

11. The Taunsa Progject. (1954~

The Taunsa Project was prepared in 1947 for the
purpose of irrigating the lower parts of the great Thal
area., Construction work stated in 1954 and the Barrage
was completed in 1959. This barrage is designed to carry
a road and a railway line too. The first railway for the
Dera Ghazi Khan District across the Indus was started
only in 1970,

The Muzafargarh Canal taking off on the left
covers 283,290 ha. (700,000 acres) in the Muzafargarh
district. From the right bank another canal, namely
the D.G. Khan canal, commands 364,230 ha. (900,000 acres).
There is provision for further extension of this canal to
bring in another 283,290 ha, (700,000 acres) under
irrigation. Colonization work for this project is still

in progress and new settlements are being established in

the aresa,
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THE LINK CANALS AND STORAGE DAMS 1960-1973

Roughly between 1881 and 1960, eleven major irrigation
extension and colonization projects were established in the UIP.
This phase of development has incidentally covered most of the
culturable land which needed irrigation water in the region.
However, use of the Indus waters has not been exclusive to the
Upper Indus Plains. A major sharer in this river supply has been
the Lower Indus Plain (Sind Province) where the environment being
more arid, dependence of agriculture on irrigation is almost
100 per cent. Furthermore, as the upper courses of the rivers
Ravi and Sutle] and the entire course of the Beas lie in Eastern
Punjab (India) that territory also has a share in the total
supplies of water in the Indus River System,

A reference to Figure 1.2 (River Regime) & Table 1.2
would show that not only the eastern rivers have much less flow
but also the seasonal variations could cause paucity of water
in the canals during the winter months. There had been
virtually no>deve10pmen£M5f surface storage to regulate the

At the time of Indépendence
river flow. /out of a total supply of 168 million-acre-foot of
water, in the Indus River System only 42 MAF was being
utilized by the canals and the rest was discharged into the
Arabian Sea or lost through seepage, - By this time a Jjudicious
use of water within the region and in other lands of the Indus
Basin was thus becoming a necessity, especially in view of any
further extension of irrigation. In the same year (19&7) the
Partition line in the Punjab by cutting across the UBDC
and the Ferozepur Headworks (first of the Sutlej Valley
Project) gave rise to a bitter dispute between India and Pakistan

which was later settled in 1960 under the aegis of the World Bank.
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The Indus Water Treaty, signed on 19th September, 1960
by the two heads of the Governments of India and Pakistan,
besides other commitments for development, inter aliZa provided
for the 'Indus Water Replacement Works' designed to meet the
shortfall of the supplies of the three eastern rivers which
India would be taking off completely from October 1973 onward.™
It would be recalled that the earlier Triple Canal Project
(1910-15) was constructed on a similar premise. It had been
designed to transfer the unused flow of the Jhelum, and to the
extent available, of the Chenab for irrigation of areas lying
mainly south of the Ravi and the Sutlej.

Figure 3,1(b) depicts major construction works which have
been in progress during the past decade in consequence of this
Treaty. The principal elements of this programme are two high
dams and a series of seven link canals with an aggregate length
of about 600 kilometers. Other works include two hydroelectric
stations and a 2,500 tubewell project to combat water-logging
and salinity in an area of over a million hectares. First
of the nigh storage dams, Mangla across the Jhelum, with its
hydro-electric station has been completed and is in operation
since 1969.

Mangla Dam is located just above the earlier headworks
of the Upper Jhelum Canal,one of the famous Triple Canal

Projects completed in 1921. The new canal from this dam has

* Two important studies of the resource development in the
Indus Basin take into account much of the economic and
technical details of this programme. These are

MICHEL, A.A., The Indus Rivers: A study in the effects of
Partition, Yale University Press, (1967), especially
pages 99-133 and 195-265.

WORLD BANK REPORT, Water & Power Resources of Pakistan,
Volume I and II published in 1968.
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a capacity of 40,000 cusecs. The combined water carrying
capacity of the other seven link canals at their respective
headworks is nearly 100,000 cusecs. Table 2.4 below gives the
location, length and capacity of these link canals. S8ix of
the link canals have already been completed by 1971, whereas
work on the last 1link Taunsa-Chenab is in progress.

TABLE 2,4:
LINK CANALS UNDER INDUS BASIN REPLACELENT WORKS

1960-73
Name of the Source/ Capacity at Length in
Link Canal Location the Headworks Kilometres

Headworks in cusecs

1, Trimmu-Sidhnai Chenab, at 11,000 66
Trimmu HW

2, Sidhnai-Mailsi Chenab, across 10,100 104
Ravi above
Sidhnai HW

3. Rasul-Qadirabad  Jhelum, at 19,000 L5
Rasul HW

LL, Qadirabad- Jhelum, across 18,600 156

Balloki Chenab above

Qadirabad HW

5. Balloki- Jhelum, across 6,500 60

Suleimanki-II  Chenab and Ravi

6. Chasma-Jhelum Indus, at Chasma 21,700 95
Barrage

7. Taunsa-Chenab Indus at Taunsa 12,000 57
Barrage

The Tarbela Dam is now under construction on the north-
western side of the Potwar Uplands at a site some 200 kilometres
upstream from the Jinnah Barrage. This dam will rise to
148 metres above ground level with a crest length of 2,750 metres.

It will have a capacity of over 11 million acre-foot of water.
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D, SETTLEMENT PLANS IN THE UPPER INDUS PLAINS

To bring out the nature and characteristics of
urban growth in the Upper Indus Plain it seems approvriate
here, to first consider and discern among the forces of
development and change that have shaped the urban
landscape. The phase of change in the physical plans
of settlements that came about at the turn of the last
century as a result of a deliberate exercise undertaken
by the administration, stands out in contrast to the
amorphous growth of earlier settlements.

As far as settlement schemes based on preconceived
plans is concerned within the Subcontinent, the Upper Indus
Plain stands out as a unique region where systematic
layouts were materialized on a large scale for various
categories of settlements., In its central and western
districts, the advantage of availability of open land,
unexploited resources and almost a blank sheet to begin
with, provided vast opportunities to the developers of
these resources for habitation.

The earlier settlements in the UIP with their
origins in antiquity, bore a medieval outlook and possessed
an amorphous townscape. The establishment of Canal Colonies
brought in new settlements, large or small; whereas the
ensulng economic and social change has set in definite
'planned’ trends in the built of well pimced old towns
as well., For a fuller appreciation of the two concurrent
phases of change pertaining to new townscapes, the state
of urban traits in the region prior to colonization are

examined.
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TOWNS OF THE PRE-BRITISH ERA (The indigenous towns).

Urban centres of the Upper Indus Plains till the
closing decades of the 19th century were not much different
than what is typical of semi-arid interior lands. The
first characteristic is that there were very few and
scattered settlements; all near to riverine tracts and the
larger ones were Jjust on the bank of one or the other
river, Figure 2.2 1llustrates the trade routes and location
of the towns in the area prior to irrigation colonization.
Local trade or encamping of caravans from Central Asia, which
entered the Basin down the valley of the Kabul river, was the
sole function of most of these towns. Apart from the well
known submontane route (from Kabul, via Khyber Pass to
Lahore and Delhi), trade from the west had two other
important entries into the Plains from Ghazni and Kandahar,
which crossed the Indus lower down at points now marked by
Dera Ismail Khan and Dera Ghazi Khan.22

With the exception of Lahore and Multan which were
two historical cities, the rest of the towns were essentially
primeval in their morphology and socio-economic structure.
High density of dwellings, aggregation of retailers and
wholesale merchants in tortuous bazars and numerous by-lanes
were typical features of all urban centres. Extensive
growth outside the town walls had taken place in some towns
during the Mughal per‘iod.z3 But this too was haphazard and
did not produce any well defined pattern in the morphology
of the towns. A singular exception to the town features
added by the Mughals was the introduction and maintenance

of parks and gardens, Such features had deteriorated during the
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period of decandence in between,

Among the towns of that period, Bhera and Mithankot
soon lost their prominence as both were functioning as
river ports and the advent of modern communications in the
wake of irrigation deyelopment took away their role,

Chiniot and Bhakkar, both situated on river crossings of
historical caravan routes have changed their functions and
are now important grain market centres as a result of
agricultural prosperity of their countryside., Gujrat,
Wazirabad and Sialkot, situated in submontane districts
have not only retained their importance and grown in size,
but have included factory productions into their activities.
However, it is in the two historic cities of Lahore and
Multan that one finds a greater blending of old and new
traditions, The City of Lahore has retained its prime
importance as first city of the Punjab (including the Indian
parb) since pre-British days to present times. DMultan, the
other city of historic repute, enjoying a steady growth,

has in the last census, given second place to the planned

city of Lyallpur.

THE COLONY SETTLEMENTS (Settlements of British Origin)

The Colony towns and rural settlements which came
later, are a direct product of the development and
extension of irrigation. They exhibit a new styde,
associated with new towns built where none had stood before;
thus representing a massive change unparalleled in concept
and boldness. Ever since 1880's when the first colonization
schemes were inaugurated till present day development

projects, planning of settlements has been an important
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assignment for the developers of wastelands. These
planned settlements are of two categories - CHAKS (rural

settlements) and MANDI TOWNS (Market towns). A Chak is

inhabited mostly by tillers and peasants whose sole
occupation is raising crops in the nearby fields, whereas

a Mandi Town primarily functions as a trade centre for
agricultural produce of a large area., Whereas administrative
functions were usually assigned to some earlier existing
towns in various districts, three Headquarter towns namely,
Lyallpur, Sargodha and Montgomery were specifically planned
for Lower Chenab, Lower Jhelum and Lower Bari Doab canal
colonies respectively. One aspect common to all new
settlements has been initial governmental planning and
apportionment of land use for various purposes within each

settlement.

The Layout of Colony Settlements

It is in its physical layout that a colony settlement
stands out in sharp contrast to the earlier settlement
pattern of the Indus Plains. Another feature of note is the
scale of the developmental area. Nowhere in the Subcontinent,
or for that matter in Asia, has similar change in the
cultural landscape over such a vast area taken place,
Naturally enough, each colonization scheme had 1ts own
strategy and priorities of development based on local
conditions and opportunities. Although governmental control
over development and financing was involved to the maximum
extent, no hard and fast rules and procedures were prescribed

by the central or provincial administration. Professor
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Paustian of Columbia University, who visited the area in
1920's, records in his economic study of Canal Irrigation
in the Punjab that he 'is unable to discern the criteria
which determined the putting up of one or other type of
settlement over the ground'.m‘L This is because most of
such decisions were spontaneous and were arrived at by
the colonization officers and surveyors literally on the
ground,

Fig, 2.3 illustrates the systematic pattern of rural
settlements and canal distributaries., The authorities had
realized that 1t would be more expedient for the survey and
demarcation of the project area to precede rather than
follow the construction of canals and arrangement of their
distributaries,25 As nearly all the land was crown waste
and virgin soil, the canalised area was subdivided with
much precision, Every village was assigned its own water
course; fields and grazing lands were clearly demarcated
and made ready for occupation by a selected community of
peasants., Having prepsred a contoured plan which showed
the water courses and villages made available within the
project area, the Colonization Officer numbered each of
these settlements for purpose of identification. The initial
letters of a main distributary canal served to distinguish
between separate series. IFor example three main branches
of the Lower Chenab Canal, namely (a) Rakh (b) Jhang and
(c) Gugera hranches have given their initials to the Chaks
as (a) 1 RB, 2 RB, 3 RB etc,, (b) 1 JB, 2 JB, 3 JB etc.,

and (c) 1 GB, 2 GB, 3 GB etec., respectively,26 Such numbers
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are prevalent 1n all the colony districts and connote new
settlements, although some of them have been given place
names by the residents in due course of time,

The intra village planning and development was
undertaken on a more precise scale, In common with the
social background of the colonists, the settlements were
kept nucleated in form, rather than dispersed. Among the
general principles as enunciated in early official
communications, one by Sir Denzil Ibbetson, served as a
prototype for the layout of all the settlements. e wrote,
"It would, perhaps, be a good plan to insist upon all new
abadis (settlements) being intersected by two great open
streets at right angles to each other and some 30 or 4O
feet wide."27 Ecologically, several models have been
developed in different project areas, each having the
central crossroads as a dominant feature, but the square
type became the most common. Figure 2.4 depicts two earlier
village plans adopted in the Lower Chenab Colony. Both the
plans have a central square with shops around it, and a
community well in the centre. Quarters for low income group
families are at one side of the settlement; whereas open
water tanks appear in the second plan only. Plan 'B' has
also reduced street openings compared to the first, which
were objected to by the settlers, for security reasons.

An essential improvement brought about after successiye
experiments was a larger central sguare and enhanced
provisions for shops and community buildings. A specific

place for a mosque and a school appears in the plans adopted
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for settlements in the Lower Jhelum Colony (Fig. 2.5).
Here housing also becomes more compact, whereas provisions
for a Satellite block in case of expansion also appears
for the first time,

As for the obligations of the settlers in respect
of erection of a house over the allotted plot, no particular
type was prescribed by the authorities. As long as the
grantee surrounded his compound with a wall and constructed
something which could fairly be called a house and not a
mere shanty, details of architectural design were left for
individual taste to decide.28 Many a settlers built pucca
(burnt brick) houses from the start as the agricultural
returns brought handsome rewards from the earliest
harvestings.

Thus looking into different village plans adopted
for various colonization schemes one finds progressive
planning of residential as well as shops and community
buildings. Among the non-residential buildings a Patwarkhana,
i.e. a place for revenue or canal official of the lower grade
and a Seral or guest house became an adjunct to larger

villages in later years.

Town Plans
Following the extension of perennial irrigation
to arid wastelands and their planned occupance by prospering
agricultural communities, revolutionary changes in the
cultural landscape of the reglion ensued, This expansion
of habitat and economic prospects, forestalled organised

development of towns and cities. It was apparent from the
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outset that effective administration of the emerging
rural communities and proper utilization and trade of
their farm produce would require provisions for market
centres and an efficient communication system. In fact
many railway track extensions preceded a coldnization
scheme, whereas road construction and bridges over canals
were for the most part concurrent with it.

The siting of urban settlements within a project
area was decided by the Colonization Officer in consultation
with civil officlals and irrigation engineers. His choice
was essentially governed by (a) a situation on the railway
line, (b) avolding local depressions 1f any to allow
efficient drainage and water supply and (c) a desirability
to allow 20 miles or more to intervene between two markets
to discourage undue competitiono29

One distinguishing feature of the Colony Towns is
that, as contrasted to earlier urban settlements, none are
located on a river. Being away from active flood plains,
these towns are spared of the flood menace. Since they were
to function primarily as market centres, road and railway
communications played a vital raéle. The close relationship
that exists between the railway and colony towns can be
estimated from the fact that all the new towns are located
on a railway line.

A Colony town is distinct from an indigenous urban
centre in that it was designed and planned ahead of
actual settlement, The colonization officers were responsible

for the ultimate proposals regarding physical planning of
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individual towns in a particular colony. The size and
extent of a town depended on the success of the Mandi
(market) which in turn was related to the produce of the
irrigated land and its quick disposal to the buyers. A
rectilinear plan of roads and residential blocks was
adopted in each case except the Headquarter town of Lyallpur,
which was constructed on a radial pattern. In matters of
location of main bazaar (shopping centre), the Mandi (market
place for agricultural produce) and necessary factory units
such as a flour mill or a cotton ginning factory, the
Colonization Officer used to obtain prior advice of the
Executive Engineer, Public Works Department, Sanitary
Engineer and railway authorities. Thus a definite plan for
each town site was prepared and executed after undergoing
many official formalities.

All pioneering colony towns were given a simple but
well apportioned morphology. Although no instructions to
adopt a particular type of layout were issued by the Local
Government, yet the recommendations put forward by the Town
Planning Committee which met at Simla in 1914, did provide
general guide lines for later plans. While passing orders
on the Report of the Committee, the Local Governmengﬁpad
laid down that, 'while the recommendations of the Committee
were not to be considered to possess more authority than
that which it attaches to the advice of a body of
administrative, sanitary and colony experts, all specific
proposals for new towns should be framed with due attention

to the resolutions and recommendations of the Committee and
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any departures from these should be explained and Justified'.jo

Figure 2.6 shows the plan of Chichawatni town (1916)
which is highly representative of the broad features of other
new towns in the Lower Bari Doab Colony. Here functional
approach in the general layout is very much in evidence. The
main residential blocks are spread in almost equal sized
squares with wide intervening streets. The central square
provides an open space around which are located area shops
for the locality. Cther essential services like a livestock
shed, Dhobighat (washermen's platform) and a slaughter house
etc., are detached and provided at a distance from the main
residential blocks., Administrative buildings, hospital and
school buildings are placed on one side of the town and there
is open space in between the two., Provisions for a veterinary
hospital in the new town speaks of its links with the
surrounding countryside. Apart from these general services,
the main function of the town, i.e., requirements of a grain
market and its siting are most appropriate. The grain
market, flour mill and cotton ginning factory and an
elevator (for loading and unloading) are all located with
regard to railway facilities, The railway authorities have
provided an additional goods platform on one side of the
market and factory area facing the railway track., Nearer
to the grains market and railway station provisions were made
for carts bringing the agricultural produce from the distant
rural areas. It now serves as parking ground for trucks and
lorries,

The role of road comminications in linking the new

towns and its railway station with the countryside is manifest
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Figure 2.6
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in the plan. The main road of the town starts from the
railway statlion and passes by the side of the market.
By virtue of its importance such a road is widest in the
locality and is invariably known as the Railway or Station
Road in all colony towns. It continues beyond the town
limits and serves as the main artery for the lihk roads
of the countryside.

Figure 2.7 shows the initial pattern of the head-
guarter town of Lyallpur. It was designed on the pattern
of Madrid; to stand as a prestige town of a prosperous

31

canal colony. All roads radiate from the inner traffic
roundabout in the midst of which stands the Victoria Clock
Tower, erected with contributions from the first settlers.
Each of the radiating roads were assigned shops specializing
in particular merchandise. The residential blocks, which
were first filled within the centre, soon spread in all
directions., Ample provisions for future growth of the town
were provided from the beginning, The growth of Lyallpur
(from 10,000 in 1901 to nearly a million now) has been
phenomenal during the past seven decades, Establishment of
industries, especially textiles and chemicals have given

it @ new role. Lyallpur now stands as the second largest
city of Upper Indus Plain after Lahore. A detailed study

of the morphology and other urban characteristics of

Lyallpur city follows in chapter VII,
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CHAPTER: III

THE PROCESS OF URBANIZATION IN THE UPPER INDUS PLAINS

A, URBANIZATION, SOME THEORETICAL IMPLICATIONS

Urbanization is defined variously as a particular
phase-stage 1in human society and has drawn students and
workers from almost every field of social sciences.
Historians, sociologists and economists are more concerned

with the impact of the process related to social and political

behaviour of individuals or groups of people. While Town
Planners and Architects have been confronted with finding a
solution to the ever increasing physical demands of housing
and recreation, it 1s for the geographers to deal with the
phenomenon as a cohesive phase-stage in human society.
Urbanization is studied in geography as related to environ-
mental control of habitat and differential patterns of human
occupance of the earth's surface. It is not an exclusive
realm of study, for geography has shared with other social
scliences many common concepts and methods, but has contributed
a distinctive set of view points and a unique focus; that
which is primarily concerned with the organization of man's
use of space and resources in the development and functioning
of urban settlements,l

Considering urbanization as a process of change and
a characteristic having high correlation with economic

development of a region, studles have been undertaken with

1 7 l
«
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regard to spatial differences, and prev@lance of widely
differing patterns have been noted by authorities,2 Study
of urbanization as a process of change in the form and
structure of the habitat must take into account the
differences in the level of economic base and technological
infra-structure of the communities concerned. Hitherto
more efforts have been devoted to the study of individual
cities or urban agglomerations on the basis of which
comparisons between different culiure areas have been
derived. This trend though measuring a highly representative
form of urban growth, is deficient as far as degree of
comparablility among different areas is concerned. This
weakness in current studlies has been noted by many
authorities.3 Holzner (1967) has emphasized the role of the
urban geographer firstly for his contributions to the
regional studies, secondly in interpreting the city as the
expression of the surrounding cultural realm and thirdly,
for comparative study on the regional variations of cities
from one culture region to another.LL
The points of population concentration have multiplied
in number and sizes in the developed and the developing
countries alike. Rising standards and expectations have
brought a rapid change in type and structure of houses,
establishment of marketing and services, provision for
recreation and transport in large parts of the world.
Recognizing differentials in the patterns of urban growth,
the present study looks into aspects of urbanism in a region

where a Western style of growth has been adopted and mixed
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with indigenous traits to provide a pattern essentiaslly
based on an agricultural ecohomy,5

Irrigation agriculture jas been an age old tradition
in the Indus Valley, but perennial irrigation developed by
the British since the 1880's provided avenues for new
settlements as well as influenced the growth of earlier
urban centres on an unprecedented scale. Another point to
note is that industrialization (which had a late start) has
accelerated urban growth, but the basic framework of urban
centres was laid during the period of agricultural expansion
and the settlement plans indicate explicitly marketing and
service functions as dominant features. This chapter takes
into account ecconomic development of the region as a whole
and confines its investigations to the evolution of
demographic size of urban centres. In addition, an attempt
is made to identify s general urban system within the
region. The study is growth oriented; identifies the forces
of change and in the final analysigi emphasizes evolutionary
trends of the current urban pattern.

Urban places and urbanization are widely considered,
in a demographic sense, as agglomerations or attributes of
a given size. However, in the consideration of a city or
an urban place, either as & dependent or an independent
variable, much more than the demographic def'inition 1s
necessarily involved°6 This is where geographical studies
of the process take over from the general social studies of
human agglomerations and bring in morphology, structure,

extent, locational interaction and spatial differentials,
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For convenience in quantification, a demographic
criterion sults best for definition of an urban settlement.
For this reason, number of persons in a particular size
class, usually +5,000 is taken; although +20,000 and +100,000
figures have also been made a basis of study for various
assumptions, Difficulties in international comparisons,
however arise as an urban place is defined variously in
different national censuses (Clarke 1972, Jones, 1966).7
Recognizing differences in national attitudes to urban
criteria and keeping in view various forms and needs in
which such data could be utilized, the U.N. Demographic
Year Book appreciates a multidimensional approach to the
setting up of arbitrary cutting points for differentiating
'urban' from 'rural'. As such statistics of urban
population despite their shortcomings are useful for
comparing between countries or territories on a broad scale.8
Whatever criterion is adopted, the term ‘'urban' connotes a
qualitative attribute of the locality, which differentiates
it from a rural or non-urban locality.

In Pakistan Census Reports, it is the administrative,
social, economic or demographic characteristics that determine

9 VWhile a

the status of a locality as urban or rural.
demographic concept for urban definition has been followed
here, other factors, especially those affecting the
composition of large agglomerations and growth outside fixed
boundaries, wher_ ever observed, will be taken into

consideration, The system of marking boundaries of towns and

cities has produced some rigid skeletal outlines, due to
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historical causes or other arbitrary decisions. It does

not take into consideration the economic and social changes
that have taken place in later times. Rarely do the
boundaries of the municipalities correspond to the actual
built up areas; we find that in the case of growing urban
centres, many people though belonging to the same city have
taken their abode and established factories Just outside the
municipal limits to avoid certain taxes. Though urban in
reality, this occupance 1is not reflected in urban population
statistics.lo

Before looking into actual figures of growth spread
over the past decades, relation of economic development to
urbanism may again be stressed. True, economic development
in;%%per Indus Plains was in the field of agriculture alone,
but even in Britain, large-scale industrialization and
urbanization were preceded by the Agricultural Revolution of
the 17th and 18th centuries. In the case of this region the
resources and potentials do not offer any strong base for
large scale industrialization in the foreseable future.
Necessarily for such reasons, urbanization of a degree as
witnessed in contemporary industrial regions of the world
is very much out of question here.

In fact, it is development of an economic base, in
whatever sector it may occur, that leads to surplus production
and ensuing trade and commerce; creating markets for exchange
and demand of poods and services. Through economic prosperity,

a sizeable proportion of population is relieved from primary

occupations and becomes engaged in secondary and tertiary
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occupations. As the change, in such a case, is relatively
slower, than that which accompanies industrial growth, thae
process of urban and social change remains less perceptible
for a time.ll
Considering the City, the State, and Economic
Develonment, Keyfitz (1965) puts this very clearly. In the
early phases agricultural products are needed not only to
support people in the cities while they add to local capital
in the form of factory buildings, but also, through their
export abroad, to finance the purchase of machinery}2
However, urbanism, itself a product of basic economic and
technological development, tends in turn, once it comes into
being, to affect every aspect of existence.l3
Two points which have a bearing on the degree of
urbanization in the UIP may be noted here. Firstly,
economic gains both in public and private sectors brought by
the opening up of the wastelands, were enormous and with each
new scheme one notices a comparable shift in the degree of
urbanism, Secondly, establishment of new towns in the
Canal Colonies led to the planning of settlement morphology
of a superior quslity than anything which existed before.
The mere fact that all new towns were on a railway track
is of significance in the development of trade and commerce.
We shall note such qualities of urbanism in the region in

a subsequent chapter.
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B, ANALYSIS OF ECONOMIC FACTORS LEADING TO RAPID

URBANIZATION IN THE UIP

Irrigation expansion acted as an important agent
in the areal distribution of population and intra-regional
character of settlements. The nature and present
arrangement of settlement occupance reflects the
conceptual and organizational changes that have occurred
since the start of planned colonization programmes in the
region. In the previous chapter, under the heading
PROCESS 0 COLONIZATION, we have already noted how
irrigation extensions were planned to open up government
wastelands. Besides providing new lands for occupance, all

canal projects strengthened the agricultural economy of the

region, All through the period one finds a break occurring
in the old traditional, closed economy of the region and a
sudden turning to enterprising spirit in the community,
producing export oriented agricultural commodities. The
vast literature on agriculture and economic development
demonstrates that an increase in agricultural productivity
is of vital importance in the early stages of economic
development. (Grigg, 1970)*% From initial take off to
gradual build up, economic development is an ever expanding
phenomenon; what we are concerned with here is to correlate
economic progress in the UIP with its concomitant growth
of urban centres.

Pairly reliable census data are available from 1881
onwards, which show signs of growing urbanism in the region.

The debt of any research worker to some classic studies on
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socio-economic aspects of irrigation extension and
colonization in the Punjab, written by people who witnessed
the change, is quite obvious. Later studies have
concentrated on the economic processes alone and an
objective study of change of the later times, lacks

much exploration in the region.

Four periods of economic growth are distinguished,
during which over a predominently cultural nomadic aresa,
(with a féw exceptions of historical/administrative centres),
monofunctional towns were planned, many of which grew

rapidly into multifunctional towns and cities. Economic

growth 1s a continuous process and certain changes are to
be noticed appearing with cach new project. Yet the
impact of such 'projects' is experienced only when toe
population has settled in the new areas and taken up jobs
permanently., Hence some overlappling of the periods becomes
inevitable. However, an important factor in assigning
economic fistory to different periods 1s the availability
of census figures on which the demographic aspect of
urbanization is largely based.

I, 1881-1901 THE PRELININARY PERIOD,

ITI, 1901-1931 THE PLANNING PERIOD,

ITI. 1931-1951 THE TAKEOFF PERIOD,

IV, 1951 to date THE GROWIH PERIOD,
The growth of urban centres during various phases, as
discussed below, is depicted in Fipgure 3.1. The four maps
in this figure show individual urban centres with a
population of 20,000 or more at various censuses and

percentage increase in their respective population in each
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I, 1881-1901 : THE PRELIMINARY PERIOD,

The last two decadés of the 19th century saw the
beginning of a change that brought the province from
medieval times to modern. The policy of change was
envisaged to meet an endemic food shortage in India
caused by large scale crop failures and epidemics.15
Three pioneering attempts of the Sidhnai, the Lower Sohag
Para and the Chunian Colonies in Multan, Montgomery and
Lahore districts were of smaller magnitude. It was with

the establishment of the Chenab Colony, which brought over

250,000 hectares of virgin 2and under the plough that

major shifts of populatipn from congested eastern districts

of the Punjab were undertaken by the administration.16

The Chenab Canal proved to be most renumerative to the

government, Its revenue accounts showed an accummulated

profit of £16.5 million up to January 1924 only, after all

interest charges and working expenses had been met.l7
The Famine Commission Report (1880) forseeing the

importance of an integrated economy, had stressed the need

for the development of internal communications and trade

facilitied along with opening of new lands. While new

roads and bridges over rivers and canals were being built

by the Public Works Department, the Railways were made a

State concern under the name North Western Railways in 1886.18

Reference has already been made (Page Uk, Chapter II) to

the cost and philosophy of financing irrigation projects




of two types; one out of "Famine Relief & Insurance Fund"
formed in 1881-62 and the other essentially undertaken
19

on commercial basis, being renumerative,

IT, 1901-1931 THE PLANNING PERIOD :

The first quarter of the present century saw a
real change in the economy of the region. Success of earlier
ventures prompted the planners and engineers and they
presented a score of new developmental schemes to the
administration, The Royal Irripation Commission (1901-03)

commenting on the provincial proposals and plans wrote:

" ... such works are almost certain to
prove highly renumerative as financial
investments, so that indirect protection
against famine which they afford can be
obtained not only witnout throwing any
additional burden on the State, but also
with a certainty of ultimately increasing

its resources."

Encouraged by the views of the Commission, the local
administration pursued its forward policy in earnest,

By now a reflection of success and response in the
land economy is found in the rise of land prices. About the
year 1870, unirrigated land had practically no sale value, as
no clearances of wastelands had been effected, With the
colonization that ensued, investment in land became much
more lucrative even for urban capitalists. In the Chenab

Colony, the sale value of land rose from roughly £3 in 1892
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to £7/10 per acre by 1900, In Sargodha district, in
public auctions, held by the government in 1919-20, each
of the residential sites was sold for nearly £6,000, while
sites for shops fetched up to £34,000 for a plot of one
acre.Zl

The intensity of agricultural land use which
eventually developed in the region brought sufficiently
large surplus of stable food and led the farmers to

concentrate on commercial crops like cotton and sugar

cane. In Darling's words: "the cultivator now began to

look to the market."%2 Agricultural prosperity
necessitated the emergence of specialist artisans and other
non-agricultural workers, which form an essential element
of urban communities., Much of the expansion of long
distance trade in wheat and cotton depended on the
intermediary efforts of traders and commission agents. The
sophlsticated methods of handling financial transactions
encburaged further extension of business. Scheduled Banks
and Credit Societies sprang up ih many towns of the region.
In Montgomery Colony alone, 113 new cooperative societlies
were established by 1920.23

It was in the last decade of this period that first
signs of manufacturing and factory industry appear to have
taken concrete shape in the region. The Provincial Department
of Industries was established in 1919; previously affairs
of industry and labour had also been a concern of the
Agriculture Department. Found%ry works, o1l milling and
weaving were established in selected towns; while cotton

packing and ginning factories brought a first change in
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the functions of many smaller towns,

Before 1920 the region had largely depended on
animal power both for its soil-produce and crafts. Small
thermal electric generation plants, providing supply for
lighting had appeared in some towns but Jogindernagar
Hydroelectric Station (11,000 KW capacity) was the first
ma jor source of power in the British Punjab. Thence
onward the provincial government assigned a high degree
of priority to the schemes related to Hydro-electricity,
for domestic as well as industrial usage. But 1t took

long to realise such goals.

III. 1931-1951 THE TAKEOFEF PERIOD

This period saw great increase not only in the
size and frequency of urban localities, but a real change
in the functions of many towns. The Sutlej Valley Project,
comprising 4 barrages which irrigated lands on both sides
of the river, brought first perrennial irrigation to the
districts of Bahawalnagar, Bahawalpur and Rahimyar Khan.
The Haveli Project, though smaller in extent,; provided
additional waters to the earlier established Sidanai Colony.

As noted earlier, the agricultural economy had
already acguired stability and now the region was looking
to entreprenuerial leadership in trade and industry.
Whereas export of agricultural raw material to other
provinces in India and abroad flourished, lack of minerals
and industrial fuel remained major handicaps for the growth
of industry. With the increase in acreage of sugarcane in

the irrigated areas, efforts were directed to capturing the
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home market from imports. It was considered that if a
great sugar industry sprang up both agriculture and
industry would benefit.zu
Growing income of the communities led to greater
demand for sophisticated consumer goods for which
selective manufacturing concerns multiplied in all medium
and large towns. The establishment of manufacturing
(mainly to substitute imports of goods of everyday use)
brought some concentration in the towns which encouraged

it doubly; as venues of a good market and also as sources

of semi-skilled labour, A government sponsored lietal Works

Shop at Sialkot, led to the initiation of Sports Goods
and Surgical Instruments industry in that city. Iron
foundaries, shoe factories and big flour mills sprang up
in and around Lahore while some Textile factories began
to appear in Multan and Lyallpur. Although it is hard to
find any substantial industrial growth by the close of
this period, agricultural prosperity of the province had,
however, produced a high propensity in the levels of
consumption., The rise in socio-economic status of the
community in general had created a base for industilal
activity to commence., BExplanations of the entrepreneurial
spirit, which led to a sudden outburst of industrial
development in the region after independence, (i.e. the
next period) are to be found in the stage of economy that
by then had been achleved in the region.

The mass immigration of Muslims from across the




border was absorbed in the Colony areas of the Province.,™

A larger proportion of these new comers settled and took

up urban Jobs., The contribution of refugees to the city
life in the country or the region demands a separate

study. Admittedly there was out migration too. Economic
conditions became unsettled for a time and wide ranging
adjustments were to come in later years, However, immediate
gffects of the migrants' arrival on the economy, resources

and urban extensions 1is obvious.

IV, 1951 to-date THE GROWTH PERIOD :

It is difficult to evaluate in summary form, economic

25

growth of recent decades, concerning the prominent region
of a developing country like Pskistan. However, we can
discern the economic forces which have a direct relation with
urbanization by confining ourselves to what nas been

achieved in urban localities, Among many forces that have

a bearing on current urban expansion three factors stand

out conspicuously.

1. The potentials and inheritance of the region:

Economic growth, entrepreneurship and manufacturing in the
region had been set on a 'launching pad' in the decades
immediately preceding independence. The potentials of a
'semi-industrial' system were just ripe and the region's

inneritdnce was quite impressive by contemporary standards.

® A total number of 5,281,200 refugees settled in the Punjab
by 1951 which formed 26% of the total population of the
Province., Incidentally the bulk of these political immigrants
came from the Eastern districts (now East Punjab) which had
vreviously sent settlers to the colony areas.
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2., The llability and assets of Muhajirs: Contribution
to human resources and change in social aptitudes.

The vast number of Muhajirs (political immigrants) though
initially without much resources,; contributed to the economic
and social change as well as physical growth of the urban
localities. No separate mention of their contribution is
available as they were absorbed within the population as
natural citizens of Pakistan. Only the 1951 census recorded
the Muhagirs separately, and for all praciical purposes there
has been no distinction between the old and the new citizens.
Table 301(8) gives the number and percentage of Mubajirs
settling in different class-sizes of urban centres within the
Province and Table 3.1(b) details similar figures for some towns
and cities as enumerated in 1951 census., In the former case
proportion of Mubajirs in larger urban class-sizes is between
45 to 50 per cent whereas in case of individual cities (second
table) their percentage amounted to over 60 in case of Lyallpur,
Sargodha and Jhang., The impact of movement and mobility within
the population, skill of many a craftsman, and sudden addition
to labour and capital in the region are thus obvious,

3. The role of Specialized Agencies and Eventss

Governmental policies and programmes of economic growth and
physical expansion of the towns during the period have been
many and varied., The role of specialized agencies like
PIDC, WAPDA, IDBP, ADBP, ADC etc., is a subject of many
studies on the economy of Pakistan. The Thal Development
Authority has been concerned with the colonization of the
most difficult tract (Sind Sagar Doab) in the region. While
the Taunsa Barrage has provided irrigation to the trans-

Indus district of Dera CGhazi Khan: construction of



TABLE 3.1(a)

NUMBER OF MUHAJIRS IN THE URBAN CENTRES OF THE
PUNJAB AS ENUMERATED IN THE C3ENSUS 1951,

Class-Size
of the Total Muha jirs
Urban Centres Population

Percentage of
Muha jirs in the
Total Population

100,000 + 1,743,817 787,316 L5%
25,000 to

100,000 661,977 327,692 49.5%
10,000 to

25,000 612,561 298,551 48, 7%
5,000 to

10,000 408,551 158,272 38, 7%

®Source: Census of Pakistan 1951, Vol. I Report and Tables, Table2

TABLE 3.1(b)

PROPORTION OF MUHAJIRS IN SELECTED URBAN CENTRES
OF THE UPPER INDUS PLAINS, CENSUS 1951, (in Thousands).

Trban e melation  Momber of luneyirs fUpontane
LAHORE 849,000 366,000 L3%
MULTAN 190, 000 94,000 1L.9%
LYALLPUR 179,000 124,000 69%
SIALKOT 168,000 54,000 32%
GU JRANWALA 121,000 61,000 52%
SARGODH4 78,000 54,000 69%
JHANG 73,000 47,000 6L
BAHAWALPUR 42,000 17,000 L0%

% Source: Census of Pakistan, 1951, Vol. 5, Punjab and
Bahawalpur State, Statement 5=3B p.73.



87

high storage dams and link canals 1is going @nace and
have their own bearing on the regions future growth,

With the readjustment of population which
followed the Partition of the Sub-continent, empnasis
was laid on the consolidation of resources. The new
nation found itself cut off from many manufacturing and
industrial centres of India. While maintaining the
disrupted concerns many fresh ventures were started.
Colonization of the Thal tract was undertaken in earnest,
where a large number of muhajirs were settled. Each of
its new towns was given an industrial unit, while Daudkhel
evolved aw a purely industrial town developed by PIDC,
Incidently the Thermal Power Station (Q0,000 KW) for
industrial use at Daudkehl was the first source of power
within the region., Though lMultan Thermal Station
(270,000 KW) and Lyallpur Power Station (140,000 KW)
completed in 1960 and 1968 respectively are of much
importance, hydro-electric Power Stations at Rasul,
Shadiwal, Nandipur have all been completed within this
period. The role of natural gas being supplied from Sul
(Baluchistan) both as industrial fuel and raw material for
fertilizers is obvious.

In short a tremendous change in the agricultural
and industrial sectors of the economy is taking place in
the region. Lower parts of the Thal are being developed
through the Taunsa Project, which has also provided a new

rail link across the Indus.
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A brief reference to Agricultural Land Use, showing
dependence of economy on irrigation expansion, may be made
here (Figure 3.2). Out of the total cultivated area of
51.9 million hectares (21 million acres) in the Upper Indus
Plain, as much as 40,7 million hectares (16.5 million acres)
was under irrigation by 1960.26 According to the Agricultural
Census Report out of this 35.8 million hectares (4.5 million
acres) were under canal irrigation, which constitute 70%
of total cropped area of the region. In 1880's i.e. prior
to colonization, the total irrigated area for the whole of
British Punjab was 5.7 million hectares (2.3 million acres)
only.

Yince the beginning of colonization in the late 19th
century to the present day, if one takes 1931 asa halfway
mark; the groundwork preparation by surveyors, engineers
and administrators seems complete in the first half. It
was in the second half (i.e., since the 1930's) that many
changes in the economy began to be reflected in the pattern
of urbanization, Prominent among these were the expansion
of trade and commerce, establishment of manufacturing,
improvement of transport and communications. Fairly
accelerated rate of capital ilnvestment in non-agricultural
sectors has occurred recently. All these processes have
involved radical shifis in the use of manpower and natural
resources; alterations in occupational structure and
composition of population. New industrial suburbs and
satellite towns, internal communications and transport,
establishment of local commercial areas and recreation facilities

have all contributed to the growth of towns and cities.
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C. THE PATIERNS OF URBAN GRCWTH IN THE UIP

various
Urbanization taken in its/contexts and as

witnessed in different parts of the world shows some
characteristic patterns of human occupance of the land
surface. Study of such urban patterns tas produced

some of the most revealing treatises on human agglomerations,
more especially those concerning non-western or developing
areas, In the western countries where urbanization has

come as a corollary to industrial and technological advance,
specialists now examine such features of townscape as CBD,
neighbourhood units, transport and commuting., Here, as
Harris (1966) puts it, with increased man-space ratio, the
upswing in urban-industrial demands is now in full
competition with other uses of land.27 In the conurbations
of a post-industrial community, emphasis 1s being laid on

an ecological adjustment and environmental control.

In the developing world, where urbanization is seen
mostly as a symbol of modernization and change, notwithstanding
the size of population and areas involved, many emerging
concepts are subject to conjectural interpretations. IFor, in
this part of the world, rather large urban areas have
developed which were not industrial in character, but were
colonial, administrative, or marketing centres developed
through the initiative of foreigners; in oOther words these
areas were characterized by a kind of urbanization that was

externally imposed°28
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It is of value here to take cognizance of some
recent literature on the nature of cities in the
non-industrial world in general and countries with
export oriented economies in particularo§£ In the
developing countries the study of urban patterns has led
to such evaluation of urban occupance as the 'million
city', the 'colonial city', the 'pre-industrial city'
and 'overurbanization®.

With a few exceptions, Latin American countries
are characterized by the dominance of the largest city.
Indeed several of them have only one real city; yet they
reveal a typically high percentage of urbaanithin their
total population.29 Chile, Uraguay and Argentina all show
a higher degree of urbanization than any country in Europe,
except the United Kingdom, the Netherlands and Western
Germany. Many Middle Eastern and African countries have
relatively higher urban proportion within their total
population., The polarisation of urban growth in a few
large cities like Cairo, Alexandria, Casablanca, Lagos,
Kinhasa (formerly Leopoldville) and Johannesburg, has
produced very high rate of primacy, nowhere more than in
Tunisia, where the agglomeration of Tunis is nearly ten
times the size of the next large city. (Clarke, 1971)30

In the case of Kuwait, Hi1l (1969) has shown the concentration

* A detailed treatment of urban growth characteristics and
comparison between the developing countries is made 1n
Chapter VIII,



9]

of population in the City as of recent origin, and a
result of industrial-commercial attraction for skilled
and unskilled workers and availability of social

services like health and education.Bl

The 'Colonial' & the 'Million' City:

Functional dominance was recognized as a major
characteristic of urbanization in countries of South-east
Asia, first by Fryer (1953)32 and later by Ginsburg (1955),33
Other noteworthy characteristics of the 'great cities' as
well as individual countries are exceptionally large-sized

cities in relation to total population and a marked

absence of medium or small-sized towns., Founded in the era
of Mercantalism, such 'million cities' dominate the urban
scene at the cost of inner areas of the countries concerned,
They have attained their present size and pre-~-eminence
through their role as intermediaries (entrepots) of
interchange of foodstuffs and raw materials with the
manufactured goods of the West, and this activity has been
carried on mostly by aliens. Hence the other attribute
'colonial cities'.

Towns were founded in the UIP at a similar Juncture
of world history and the developers befind most of this
activity were also aliens. Although they are all inland
towns (i.e. not ports), marketing has been a dominating
function and as we shall see in a later chapter none
presents 'problematic' features similar to million/colonial

group.
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The ‘Pre-Industrial' City:

Sjoberg (1960) in his presentation of the nature
of the medieval or pre—-industrial city, delinecated cities
of non-industrial character in a wider societal perspective.Bu
His observation that the pre-~industrial city was, and is
characterized by the dominance of a single function or very
few functions may not be held universally true. However,
his theoretical characterization reflects visual aspects of
city life in ‘underdeveloped' parts of the world. Speaking
of the cities and the impact of technology in a cross-cultural
analysis, Sjoberg (1965) remarked’%he cities have lately
been compartmentalized into three categories - viz, the
pre=-industrial city, city in transition and the industrial
city."35 Thus recognizing societal differences one can look
to universally applicable view-points of the past and present,
or medieval and modern cities.

With this background of urbanism in the developing
parts of the world, we now make a specific study of urban

patterns in the region.

D. GQUANTITIVE ANALYSIS OF URBAN PATTERKNS IN UIP

Besides empirical studies of urban growth, increasing
attention has been paid to the relationship noticed in the
number and size of urban centres, in different unit areas.
Jefforson's concept of Urban Primacy (1939), Zipf's Rank-Size
Rule (1949) and Christaller's (1933) earlier observations on
location and spacing of towns, have provided tests and

criteria for finding regularity or diversity, in the patterns
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of urban growth both in the developed and the developing
countries, Availability of varied data, for the greater
part of the world, from national and international agencies,
has made drawing of comparisons and testing of hypotheses
possible. Primate cities are generally, though not
exclusively, equated with under-development and over-
urbanization. Rank-size regularities have been associated
with the existence of integrated system of cities 1in
economically advanced countries. Berry's (1961)
hypothesized relationship between urbanization and basic

patterns of economic development showed a high positive

36

correlation, It is intended here to discern a pattern of
growth using census data, for the economic periods already
discussed (pp.784%9 and correlate the results with the
observed patterns in other parts of the world.

Comparable variation percentages within urban and
total vpopulation, for the four economic periods, are
detailed in Table 3.24. A consideration of these statistics
reveals a rapid increase in urban population both relatively
and absolutely within the region., Over the periods,
percentage of urban within the total population was 8.5 at
the end of first period, i.e., 1901, wherecas it rose to 21
by 1961. Urban population has increased from 750,000 to
nearly 5 million i.e. almost seven times between the period
1901-61, During this period total population has grown
from under 8.8 million to 23 million i.e. an increase of
2% times only.

Table 3.8 showing growth of urban centres by size
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classes and percentage of increase in each class reveals
that medium size urban centres have grown in larger
proportions as compared to very small towns or a single
large city. A summary statement, Table 3.8(a) showing
and above
number of urban centres in size-classes of +20,000/is as

follows:

TABLE 3.3(a)
SUMMARY STATEMENT, INCREASE IN NUMBER OF URBAN CENTRES

1881 - 1961
CLASS SIZE 1881 1961
1,000,000 «+ - 1
100,000 + 1 5
50,000 + 1 6
20,000 + L 25
T &2\

Purthermore, WhereaéAthere were 31 towns in (=) 5,000
category with a combined population of over 106,000 in 1961
the census recognized only 21 such small centres as urban,
with a population of 75,360 which was 1.5% of the total
population.

From historic records one learns that, at the time
of British annexation of the Punjab, only Lahore and Multan
were above 50,000, Sialkot and Dera Ghazi Khan above
20,000 in the region, and no town approached 100,000 in
the whole of the Pungab.37 Apart from Lahore, 5 other
cities had more than 100,000 population by 1961 and two

of these, Lyallpur (2nd in rank) and Sargodha are new
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planned towns. According to the U.N. Demographic Year Book
1970, three more colony towns namely, Okara, Rahimyar Khan
and Montgomery have attained this status.38
As for the rate of growth within the successive
economic periods, the decades after 1931 show much
accelerated growth, By this time, 50 years of agricultural
expansion had provided a viable economic base, and the
expanding economy led to the establishment of manufacturing
and services in many towns and cities of the region. As
the colony towns matured they surpassed the 0ld centres both
in number and size, and in respect of their new and better
physical outlook. We have already noted the impact of

'refugee’ migrants, a sizeable majority of whom settled

in colony towns permanently.

(a) RANK SIZE DISTRIBUTION OF URBAN CENTRES IN UIP

Zipf's Rank-Size Rule (19&9)39 states that, when
all towns of a region are arranged in descending order
by population, the size of the rth town is 1/r the size
of the largest town, according to series 1, 1/2, 1/3 .... 1/r.
Thus a regularity of hierarchy in towns 1s established, for
a given self contained region. However, departures from this
empirical deduction are many and varied, as a linear
logrithmic distribution of towns by size is rarely found.uo
In broader terms, approximation to this rule is indicative

of a contrast to the related concept of urban primacy.

Berry (1961) recognizes three categories of city

L1

size distribution: log-normal, intermediate and primate.
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Further, he draws three sub-categories for the inter-
mediate ty¥ype; those with more small cities than the
primate, those with more medium-sized cities and those
with more large cities. The graph (Fig. 3.3) drawn on
a logrithmic scale, shows curves for urban centres for
different periods of the study. It is found that city
size distribution in UIP has been of sub-category one
and two, of the intermediate type, with fluctuations of
the curves within medium size range. The top graph
line shows that this distribution has progressed towards
log normal type in the decade 1951-61.

Positive relationship between city-size distributions
and urbanization or economic development is not a universal
measure; however, its evolutive appearance in UIP demonstrates
the importance of a large number of urban centres as against
a single town becoming 'supereminent'. 1In the hierarchy of
towns, number one city is followed by 5 medium sized cities,
each one of which is maintaining steady growth, followed by

25 medium sized towns.

(b) APPROXIMATION TO BERRY'S MODEL OF CITY-SIZE
DISTRIBUTIONS IN UIP

Berry (1961) from his study of'Gity-size Distribution
and Economic Development' concludes 'primacy' as the
simplest city-size distribution, affected by fewer forces,
whereas on the other hand 'rank-size' distributions are
found, when many forces (economic and political as also
historical) affect the system of cities for a long time.

In the case of UIP, the distribution of urban centres, for
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the last census (1961) apvoroximating to re ar normalcy

has already been noted above. This is now tested on

Berry's Model of City-size Distribution. Table 3.4

below shows the cumulative frequences of the vercentage

of each size class to 100 percent of the population at

the largest city, for different size classes: viz,
5000-10,000, 10,000-20,000, 20,000-50,000, 50,000-100,000,
100,000-250,000, 250,000-500,000 and 500,000-1,000,000C.

In Figure 3.4 these frequencies have been plotted on a log

normal probabllity paper, so that if a city size distribution

is log normal it would assume the form of a straight 1ine.u2
TABLE 3.4
CITY SIZES IN UIP : FREQUENCY NUKBER & CUMULATIVE
POPULATION
CLASS FREQUENCY CUMULATIVE CUMULATIVE CUMULATIVE
NUMBER NUMBER POPULATION  PERCENT
{5,000 21 21 75,360 1.5
5,000-10,000 6L 85 560,273 11.47
10,000-20,000 37 122 1,073,728 21.98
20,000-50,000 25 147 1,858,890 38.0
50,000-100,000 6 153 2,315,871 L7.4
100, 000-250,000 3 156 2,805,662 57.43
250,000-500,000 2 156 3,569,111 73.46
500,000-1,000,000 - 158 3,589,111 73.46
1,000,000 + 1 159 L,885,588 100

The resultant graph for the above cumulative
percentages assumed a shape which closely resembles Intermediate

- II group of Berry's Model., Considering the pattern of
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urbanization for the whole period of growth the different
curves illustrate clearly the sharp reduction of
percentages in the lowest size-class from 1881 to 1961 and
inclusion of high-class over the same period. Thus while
smoothening of the curve is indicative of tendency towards
lognormalacy, its spread denotes greater urbanization.

Though no definite correlation between log-normalcy
of the city size distribution and either degree of economic
development or degree of urbanization is suggested by Berry
(1961), the phenomenon is regarded as depicting a distinct
pattern. Vapnarsky (1969) has shown that a "well defined
pattern" of rank size distribution of cities is conditioned
by a relatively high degree of closure of the area under
anal;y’sis.u3 He further postulates that rank-size rule is
related to the degree of interdependence, that is, a high
level of interaction among the different units in the
system is a requisite for differentiation of the system in
a complete hierarchy of city sizes. Trends towards
log-normalcy in the UIP are thus indicative of greater
interaction among the constituting urban units.

Looking into different aspects of the process of
urbanization in the UIP one finds initiation of a phase of
rapid growth since the turn of the century. Tnis phase
resulted from the founding of new settlements as market and
service centres. It is because of this role as centres of
trade and commerce in prosperous agricultural colonies that
all sizes of urban centres have shown comparable increase

in their population.
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This pace of development has largely depended on
the opening up of new areas for settlement as well as
introduction of manufacturing and industries in the
region, Thus the urban centres have kept their links
with the countryside as markets for agricultural produce
and suppliers of consumer goods and services in return.,
Because of this economic growth from within, most of the
urban centres have gasined attraction and significant increase
in population. OSmoothening of the curve, or lognormalacy in
rank-size relationship may here be regarded as a sign of

overall growth rather than prominence of a few urban centres,
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CHAPTER: IV

qn8
SPATIAL VARIATIONS OF URBANISM 1IN ,UIP: A FaCTOR

ANALYTIC STUDY OF DEMOGRAPHIC AND AGRO-ECONOMIC

ARIABLES

The process of urbanization and growth of urban
centres have been evaluated in the preceding chapter. It
was found that the city-size distribution has assumed a
near rank-size normality and that the number of medium and
small sized towns have been on the increase, all through
the period of study in the region. Present stage of
urbanism is of prime importance and its spatial analysis
will lead to an understanding of socio-economic facets of
the region. It is also intended to serve as a basis to the
study of individual town characteristics which follows in
the next chapter, Thus the present chapter is a quantitative
study undertaken to determine the basic dimensions of
variance which have defined the pattern of the soclety in
the UIP as a whole.

The factors which determine response to socio—-economic
evolution within the society are many and varied. Interaction
between, and interdependence of demographic characteristics
and economic potentialities, is an accepted rule. Any
implied dependence between such phenomena may be regarded

as arbitrary, in certain cases, but in a socio=-economic

104
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context it is hard to find explicit explanations for all
interactions.,

Accepting that the impetus to rapid change has
been provided by irrigation expansion in the semi-arid
clime, inclusion of agro-economic indices becomes
imperative for a study of multivariate nature, that
follows., By highlighting significant demographic
characteristics of the population and relating them to
the agro-economic base of the various districtsgit is
possible to

(a) 1identify the response to economic development

and the dependence of the economy on
irrigation agriculture as a whole, and

(b) hypothesize about the influence of certain

'extracted' factors.

In addition to this, it becomes possible to identify
subregions based on such 'extracted' characteristics of the
region. Economic-demograppic linkage brought about by this
statistical study forms a broad examination of spatial
pattern of urbanism, Significant elements of the individual

urban centres are studied in the next chapter,

THE NEED & IMPORTANCE OF SPATIAL/GUANTITATIVE S1UDY

elogleal
Recent methodfw® developments in some social sciences,

as also in human geography, are turning to synthetic

presentation of regional variations. Among these methods is
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FACTOR ANALYSIS, wherein a set of samples (observation
units) is divided into a small number of subsets or
clusters so that each subset represents a grouping of
samples, which nhave a basic common similarity with
respect to certain variables (Pocock & Wishart, 1969).l
It is assumed that in the matrix of intercorrelated
variaebles there are some common factors running through
data. It is these common factors that are extracted and
expressed by factor analysis (Cole and King 1969).2

The statistical details of multivariate analytic
techniques are complex and lie outside the scope of this
study. However, a select resume of important works, points
to the basis of the present study amdalso illustrates
the usefulness of applying such technigues to soclo-economic
data. The technique evolved to delineate areas of uniform
scoring on a set of Principal Components owes its origin
to Education Psychology among behaviourial sciences. In
geography, Kendall's 'Geographical Distribution of Crop
Productivity in England' was one of the first attempts on
regionalization, using Principal Components Analysis as a
fundamental technique.3 Berry (1961),1’L reviving interest
in mathematical and statistical methods, has adopted this
analytical procedure for deriving lMultifactor Uniform
Regions. Horton, licConnell & Tirtha (1970),5 have applied
such a technique to work out a 'Spatial Pattern of Socio-
Economic Structure in India': wherein relationships between
selected socio-economic indices have been used to identify

underlying patterns of areal association. Similarly
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Hautamaki (1970)96 reporting on the use of multivariate
methods in regional geography, has shown that it is
possible to group the various factors on a basis of
interdependence, and to expose the features especially
typical of the area studied. Wwhile such studies relate
to regions, Moser and Scott (1961)7 in their classic
study of British Towns, and later many others have applied
such techniqgues successfully in evaluating principal
factors which govern the vsriation between samples.

Briefly stated, taking n observations and value
of m variasbles for each observation, the computation groups

the large number of samples in a way that internal

uniformity of the resulting groups is maximized.8 Thus

regional groups having similiarity, rather than contiguous
regions are derived. Such regionalization implies gains in
generality and manageability, wherein explanation of variation
could be looked for. As for the losses of detail, in the
grouping, Berry (1961) has shown that very little (only

3.5 per cent) detail was lost in the first five steps of

the grouping analysis in his studyg. This means that almost
as much can be learnt about the differentiation from amongst
the regional grouping as from the whole data.

Dawson (1970), by drawing two examples and taking
different sets of data for SW England and Eire, has shown
that a multifactor region is not an absolute grouping, but
is related to the type of data input, and using partial
correlation methods, while keeping a variable fixed, a

series of regions may be defined.lo Thus choice of variables
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is of utmost importance as any classification obtained
from the data remains a function of the available variables.
Another limitation inherent in the process is that
non-comparibility of areal units may arise due to differing

gsize of samples.

THE MODEL & ANALYTICAL TPROCEDURE FOLLOWED

The relationship between selected indices are
employed to identify underlying patterns of areal association
among all the 16 districts of UIP, This is followed by

quantification of patterns such that a district is given a

standard score on cach pattern. The 32 variables selected
and computed for this study are considered to reflect
significant aspects of urbanism. They relate to the following

attributes of the aresa.

I. Demographic Characteristics. 9 variables
II. Agro-Economic Structure. 6 variables
III. Urban Facets. 11 variables
IV. ©Population Change & 6 variables
Movement.

A detailed list of variables together with
abbreviated names used in the analysis appears in Table L.1.

Among demographic variables such indices are employed
which are concerned more with economic and social
characteristics such as literacy, adult percentage, male

index and total dependency ratio. lMoreover, similar indices
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SPATIAL VARIATIONS OF URBaANISKM IN THE UIP

List of 32 Variables with abbreviated names used in the analysis.

=

o Q o o o °

°

NoN e R NNo LN S uag SN\ o
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IT.

10.
11.
12,
13,
14,
159

ITI,

16,
17,
18.
19,
20,
21.
22,
23,
2.,
25,
26,

IV,

27.
28.
29,
305
31,
32,

DEMOGRAFHIC CHaRACTHERISTICS 9 Variables.

'TPOP' Total Population (in '00,000)

'DEKS' Density of Population.

"SEXR' Sex Ratio (males /00C females)

'"LTPC' Percentage of Literacy.

'LTHML' Percentage of Male Literacy.

'ADPC' Adults Percentage of Total Population,

'CHPC' Children Percentage of Total Population.

'MLIN' lale Index.

'TDR' Total Dependency Ratio.

AGRO-ECONOMIC STRUCTURLE 6 Variables.

"CULB' Culturable Area (Percentage of Total Area).
'CTVD' Cultiyated Area (Percentage of Culturable Areag°
"IRRD' Irrigated Area (Percentage of Cultivated Area).
'"CLIR' Canal Irrigated Area (Percent. of Irrigated irea).
'cLr! Civilian Labour Force.

"ALF'  Agricultural Labour Force. (Percentage of CLF),
URBAN FACETS 11 Variebles.

'UPOP' Urban Population (Percentage of Total Population).
'"USEX' Urban Sex Ratio (males/000 females).

'ULIT' Urban Literacy.

'UMLT' Urban Male Literacy.

'UFLT' Urban Female Literacy.

'UAPC' Urban Adults (Percentage of 'UPOP'),

'UCPC' Urban Children (Percentage of 'UPOP'),

‘UMIN' Urban Male Index.

'UTDR' Urban Total Dependency Ratio.

'UCLF' Urban Civilian Labour Force.,

'NALF' Urban Non-Agricultural Labour Force.

POPULATION CHANGE & MOVEMENT 6 Variables.

'POCH' Population Change (Percentage change 1951-61).
'"UPCH' Urban Population Change (1951-61),

'INDP' Indigenous Population (Born in the District).
'CODT' Migrants from Contiguous Districts,

'NCDT' Migrants from Non-contiguous Districts.

'OSWP' Migrants from Outside West Pakistan (mostly from

theSubcontinent)
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from among the urban population, as also female literacy,
child percentage, etc., characterise significant elements
of study. Total civilian labour force, agricultural
labour force and non-agricultural labour force are
included as measures of human/economic resource. Indices
of cultivated area, and irrigated srea reflect the
agricultural base of the economy in the region. Inter-
censal population change and intra-regional movement of
population reflect the changing socio-economic response
in different districts.

The number and range of variables used for this

analysis seems quite appropriate as they cover most of the

significant indices related to the urban population of

the districts. However, data relating to inter-urban
movement (which are not compiled by the census authorities),
would have brought out an important dimension of urban
migration within different districts. ©So is the case with
per capita income or indices related to income from
agriculture, manufacturing or service sectors of economy.
Nevertheless, the main object of differentiating regions
on the basis of development and change is fulfilled by the
variety of available data in this case. Any detailed
analysis of the economy could be carried out if and when

such data became available,

COMPUTATION OF DATA AND CLaASSIFICATORY PROCEDURZE:

Various sets of demographic and economic data in their




raw form were available in the Census Bulletins, Provincial
and District Census Reports of the Census of Pakistan.
Agricultural indices were selected from the Pakistan Census
of Agriculture, Vol. II, West Pakistan. Relevant data for
the areas under study were worked out by the author on high
speed electronic calculstors available in the Department of
Geography, University of Durham,

For the analysis of the selected variables, which
follows in this chapter, a Q-=Mode Factor Analysis Programme,
developed by J.E. Klovan of the University of Calgary,
Canada was employed. The computer programme was written

by the author according to the set procedure and run on an

IBM System/360/67 mmchine with the assistance of Durham
University Computer Unit. The programme starts with the
computation of means and vector lengths, followed by matrix
of correlation. As a second step, eigenvalues and eigen
vectors of the correlation matrix are extracted sgsequentially,

11 Extraction

using modified Hotelling iterative procedure.
of elgenvalues is terminated when 10 eigenvalues have been
extracted, or when 99% of the variation is explained. Then
the component factor matrix, based on the principal axis
solution, along with the communalities is listed.12 Each
factor loading in the matrix represents the correlation of

a particular variable with the corresponding factor, while a
communality shows the amount of variance explained by all
factors. As the component solution produces very general

factors, not easily identifiable, this principal component

factor matrix is rotated according to the standard varimax
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procedure for all the factors extractedel3 This is

followed by a factor score matrix for individual samples.

THE RESULTS

Tables 4.2 to 4.4 and Appendix 7 list the results
of the factor analysis. A maximum of variance (99.24 per cent)
is found to be explained by six component factors, This
small number of principal factors is evidence of homogenelty
and extreme linkage within the characteristics of the
region., The eigenvalue of each principal factor together
with the percentage of variance it explains, is detailed

in Table L4.2, A correlation matrix of 32 x 32 variables is

shown in Appendix I.

A component factors solution is put up in Table L4.3(a)
The varimax rotation was employed to simplify such factors.
The varimax rotation has the property of rendering the
principal factor loadings either high or low while maintaining
each variable's communality. This enhances identification
of factors which account for the pattern of association 1n
the correlation matrix. The rotated factor matrix is shown
in Table 4.3(b). The scoring of 16 individual districts on
the factors is listed in Table L.lL.

INTERPRETATION OF FACTORS & ANALYSIS OF DISTRICT SCORES:

The six component factors identified here are independent
of each other, but each tells a part of the total variance.

Their independence means that a classification in terms of,
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58y, the second factor is strictly independent of a
classification in terms of the first or third or fourth
factor.1? In the case of the first factor, the weights

are greater, therefore,the assoclations stronger for those
primary variables which are directly or indirectly associated
with it. Thus, Factor I becomes an aspect of overwhelming
dominance and importance in explaining the widest dimension
of variance. The other 5 factors that follow, naturally
account for decreasing proportions of the total variance,

Six maps have been drawn to show the spatial variation
as explained by each factor individually. However, the first
four factors which explain 98.2 % of the total variance are
interpreted here for their significance and high or low

on each of these factors
scoring of different districtsAis analysed. The inter-
relationships of these four factors are illustrated in
Figure 4.1, As the complete factor loadings are listed in
the Tables,only the highest loadings, representing variables
that characterize the component factors are discussed below,
Further, group headings for each of the 'clustered attributes'

of the factors are suggested for identification,

FACTOR I MODERNIZATION, URBANIZATION

The highest weighted loadings for the first factorw
in the rotated matrix include Density, Urban Population, Total
Population and people coming from outside West Pakistan., Thus
the districts having positive scores on this factor are
reckoned with higher densities, higher percentage of urban
population and also a very high proportion of people moving

in from other parts of the Subcontinent, than from within
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West Pakistan 1tself. These factors reflect a high
attraction of the districts and trends towards modernization,
Other high loadings for the first factor include
ADPC, MLIN among the total population and UFLT, ULIT, UMLIT,
UADPC, UMIN and NALF g1l of which reflect the urban character
of the districts which score high positive values in this

case,

Districts showing high scoring on this first factor
are Lahore, Lyallpur, Sialkot, Gujrat, Montgomery and Multan.
All these districts are almost contiguous in between the
rivers Ravi and Jhelum with the exclusion of Sheikhupura,
Sargodha and Jhang. This later group of districts comes
second in rank and together with the first group completes
the area of earliest developments in the region,

The districts of negative scoring (upto - 0.5) are
Dera Ghazi Khan, Bahawalpur, Muzaffargar_h, Mianwali and
Bahawalnager, in order of increasing scores. These districts
skirt the positively scoring districts like a fork on the
northwestern and southeastern sides, Rahimyar Khan, which is
at the extreme southwestern corner of the reglon has the
least score of - 0,52, The spatial pattern of this factor is
illustrated in Figure L.2(a).

In all, modernization and urbanization is found as &

high characteristic of 10 out of 16 districts.

FACTOR II POPULATION MOVEMENT

Factor II reveals negatively weighted loadings, the
highest three of which relate to Population Change, Urban

Population Change and movement of people from Non-contiguous



Figure 4.2
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Districts. Thus the districts having negative scores on
this component factor show most attraction for population
change and movement as compared to districts having
positive scores. Looking for population change and movement
Rahimyar Khan, Lahore, Bahawalpur and Bahawalnagar stand
out as the districts exhibiting highest attraction, followed
by Lyallpur, Multan, Muzaffargarh and Mianwali, These
districts have not only attracted more people in aggregate,
in the past decade, but have shown more percentage change
in their urban population as well,

Districts showing least change in their popudation
or less proportion of people moving in from non-contiguous
areas are Sialkot and Gujrat. Immigration of people from
non-contiguous areas is an indicator of urban change;as
such people from far off places are attracted mostly to the
towns, Districts of Sargodha, Sheikhupura, Gujranwala,
Montgomery and Dera Ghazi Khan show scores of upto 0.5.

Thus more people are moving into new areas of
development --Rahimyar Khan, Mianwali, Muzaffargarh.-- or
districts of high industrial attraction, i.e. Lyallpur,

Multan and Lahore. Figure 4.2(b).

FACTOR III RURALLY BIASED ECONOMY

Rurally biased economy, dependent on traditional
agriculture is revealed by Factor III, It highlights the
indices of Indigenous Population, Agricultural Labour Force,
Civilian Labour Force and high Dependency Ratio. This is
also a negatively weighted factor. The highest score (+2)

is obtained by Dera Ghazi Khan, where conditions of rurality
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are most apparent for difficult communications and aloofness
from rest of the region,

Muzaffargarh, Jhang, Gujrat and Sialkot are other
districts scoring high on this factor. Lahore and Lyallpur
stand out as the districts with least scores, Figure L.2(c)

illustrates the scoring of each district on factor III,

FACTOR IV  DEVELOPED AGRICULTURAL ECONOMY

A positively weighted loadings for Factor IV related
to people coming from contiguous districts as well as from
outside West Pakistan and higher percentage of Canal
Irrigeted Lands, Total Culturable Area comes next in
importance for this component factor. Thus it reveals
attractive agricultural economy of the districts scoring
high points on this factor. Highest score is obtained by
Gujranwala followed by Sargodha and Sheikhupura districts.
Montgomery, Bahawalnagar, and Bahawalpur form the next
important group of districts having a developed agricultural
economy. The least scoring district on this factor is again
Dera Ghazi Khan (-1.4), The other district having a high
negative score on Factor IV is Sialkot (-%.0), which district

is least affected by canal irrigation. Figure L4,2(d)

FACTOR V & VI

Factors V & VI together explain only 1.07 per cent
of the total variation and thus are too weak for attempting
any explanation. This proportion of 'weak' relationship
may be covering some other aspects of agro-economy or

population growth within the primary variables. However,
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Figures 4,2 (e) and (f) illustrate the ranking of respective

districts on these two factors respectively.

CONCLUSION

The study of urban facets required application of
multivariate technique, as the relationship among the
sets of data are both complex and multidimentional., The
application of the Factor Analysis produced six factors
accounting for basic ¥ariations which have been interpreted
above, The impact of developments is strongly evident in all
the factors which have emerged in the analysis. Modernization

and urbanization is the outcome of sustained efforts and

implementation of colonization programmes in the greater part of
the region. The hypothesis is further supplemented as areas
of inciplent developments are highlighted with population
change and movement.
The regional distribution of factor scores confirms
the above interpretstion, The highest scores are obtained
by the districts with long established irrigation developments
and colonization. The least scores are for the areas of

recent openings.
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CHAPTER: V

AN ANALYSIS OF TOWN CHARACTERISTICS 1IN THE UIP

In the preceding chapter a study of urbanism in the
UIP, as manifested in four broad dimensions, was made on
the basis of which differing patterns and subregions were
recognised., The followlng chapter analyses town characteristics
for all the towns and cities of over 20,000 population in the

()

region. The procedure followed and the model adopted for
this study is akin to that which was followed in the previous
chapter, However, the variables selected for this study are
totally different and relate to the characteristics of
individual urban centres of the stated size under study.

The groups of towns arrayed on the basis of this analysis
reveal the trends in town life as alsoc their spatial
distribution,

In all, a total of 28 variables have been used, Of
these, 13 variables were taken from the Census of Housing,
and their selection was guided by an attempt to provide a
comprehensive coverage to a variety of housing and household
cohditions. Other demographic éharacteristics of the
individual towns were available in the District Reports of

the Census of Pakistan., Variables relating to accessibility

among towns were calculated empirically. However, important

(X)The names and location of the 38 towns studied here, appear
at Appendix II(a). Muzaffargarh, though less than 20,000 in
population, has been included in the analysis, being district
headquarter town in an area where current development is in
progress,
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economic data pertalning to employment structure could not
be included as this has been reported by the Census
authorities for cities of over 100,000 population only. As
for individual variables, each has a certain degree of
theoretical support in their selection, in that, these are
parameters of prevalling social attitudes; and provide a
significant basis for areal differentiation within towns.
Robson (1969) has utilized 30 variables, in his study of
Urban Analysis of Sunderland; some of his sets of variables
are similar, such as household tenure, household accommodation
and composition and nature of housing types,l

Thus the 28 variables fall into six sub-groups and

relate to the following attributes of towns under study:

I, Demography 6 variables

II, Household accommo=-
dation & Composition

III. Household Tenure

7 variables
3
IV, Housing Structure 3 variables
5
L

variables

V. Civic Facilities
VI. Accessibility

variables
variables

A detailed list of the variables together wita their

abbreviated names, is given in Table 5.1.
MULTIPLE CORRELATIONS AND FACTOR ANALYSIS

For the aforementioned data, the writing, checking
and running of the Computer Programme was performed as
in the case of the earlier programme detalled in Chapter IV,
Here, like Moser and Scott's study of British Towns, the

objective was to extract basic patterns according to which




TABLE 5.1

ANALYSIS OF TOWN CHARACTERISTICS IR

THE UIP

List of Variables and their abbreviated names used in the

Factor Analysis

I. DEMOGRAPHIC CHARACTERISTICS 6 Variables,
1, 'TOTPOP' Total Population.
2, 'POPDNY' ©Population Density.
3, 'LITRAT' Percentage of Literacy.
I, 'FLITRA' Percentage of Female Literacy.
5, 'POPCHG' Population Change,
6., 'SECRTO' Sex Ratio (Males/000 females).
II. HOUSEHOLD ACCOMMODATION AND COMPOSITION 7 Variables.
7. 'AVPPRM' Average number of Persons per Room,
8. 'AVRMHH' Average Rooms per Household.
9, 'PUOPRM' Percentage of One Person per Room,
10, ‘'HHTFRM' Household of Three to Five Rooms,
11. 'HHSMRM' Household of Six or More Rooms.
12, 'DNHOUG' Density of Housing.
13, 'DNHHLD' Density of Household.
ITII. HOUSEHOLD TENURE 3 Variables,
14, 'OWNOCU' Percentage of Household Owner occupiled.
15. 'RENTED' Percentage of Household Rented,
16, 'FREE' Percentage of Household Free (Tied Accommodation),
IV, HOUSING STRUCTURE 3 Variables.
17, 'PPUCHS' Percentage of Pucca Houses. (Superior quality).
18, 'PSPUHS' Percentage of Semi-pucca Houses,
19, ‘'PKACHS' Percentage of Kacha Houses. (Low quality).

V. ACCESSIBILITY L Variables,

20, 'DSCYRL' Distance from City by Rail.

21, 'DSCYRD' Distance from City by Road,

22, 'NRLRDG' Number of Rails Radiating.

23, 'NRDRDG' Number of Roads Radiating.

VI. CIVIC FACILITIES 5 Variables
2L, 'PRYSCH' Number of Primary Schools.,

25, 'HEDUIN' ©Number of Higher Educational Institutions,
26, 'MNPOST' Number of Main Post Offices.

27. 'TBANKS' Number of Banks.

28, '"THOSPL' Number of Hospitals.
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towns of the Upper Indus Plain vary., A list of towns with
their enumerated population and a location map for reference

is included in Appendix II (A) and II (B).

THE RESULTS

The results of the Factor Analysis are shown in
Tables 5.2 to 5.4 and the correlation matrii?Appendix IT.

The accompanying maps and graphs illustrate the multi-
dimensional patterns graphically,

Almost all the variance (99,06 per cent), is explained
by 10 factors. The eigenvalue of each factor and the variance
it explains is detailed in Table 5.2, Table 5.3(a) depicts
the component factors matrix and the loadings for individual
variables on different factors. The varimax rotated results

are shown in Table 5.3(b) and the individual town scores on

this matrix appear in Table 5.4.

INTERPRETATION OF THE FACTORS AND ANALYSIS OF TOWN SCORES:

As noted earlier, each factor is independent of the
others and relates to a part of overall variance which it
shares with other factors within the matrix, Its share of
prominence is according to its eigenvalue or percentage of
variance it explains, Factor I naturally, assumes an
overwhelming prominence as it gasthers as large a share as
72.3 per cent of the total variance, among the variables.
There being a significant gap after the fourth factor and
the total variance explained by the last six factors being
very small, the interpretation is restricted to the first

four factors only,
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TABLE 5.3

UPPER INDUS PLAIN

TOWN CHARACTERISTICS

(a) Principal

VARIABLES
1 'ToTPup!
2 'popony!
5 TLITRAT!
b TEL)TRAY
5 'PUPCHG'
6 'SEXiTY'
7 'aveeriy!
8 TAVRHHH'
g 'PUuPRi!
10 'HHTRRIG
11 'HHSitkiG!
12 'priouc!

13 'DNHHLD'
14 'pPpPUCHS'
15 'PSPUHS'
16 'PKACHS'

17 ‘nscyer!
18 'ascyrd!
19 'uRLROG'
20 'unnprne!
21 'uunocu?
22  'KREHTED'
23 'FREE'

24 'PRYSCH'
25 'HEDUIL'
26 'IINPOST!

27 'TBANKS'
28 'TospL’

Component Factor Matrix

(b) vVarimax Factor

VARIABLES
1 'TuTpup!
2 'PUPDIY’
3 'LITRAT!
L 'FLITRA'
5 'PUPCHG'
G "SEXRTO!
7 'avepan'
8 TAVRIHH'
a  ‘puypnt!
10 "HHTERR
11 'Husrenst!
12 ‘pryous’t
13 'nupmLn’
14 'ppucHs!

15 'PIpUNS?
16 'PRACHS?
.17 ooyl

18 ‘'psevan!
1y AaRLisbG!
20 'nRORDG!

21 ‘wdlivcy?
22 'HENTED'

23 'FKEE'

24 'PRYSCH!
25 "HEDUIH'
26 "hnpusT!

27 'TBAUKRS'
28 'THuspL®

F A C T O R S
COMH . 1 2 3 [ 5 6 7 i L} 10
0.9946  0,5815  0,8057 -0,0648 0.9285 0.0324  0,005) 0,0029 -0,0017 -0,0131  0,0335
0.997J)  0,8247 -0,1373 =-0,2592  0,471¢ =-0,0342 0,0F52 £ ,N321 -Dn 0447 -0,0226 -~0,0180
9.4937  0.9767 -0,1065  0,1507 -0,0352 -0,7%43  0,0079 -0,0199  0,0205 00,0157 ~N,0354
0.9560 0,9533 -0,0280 0,2456 0,0024 =-0,1008 0.0307 0.0189 0.0382  0.0D064 -0,0554
0.9845  0,9499 -0,1649 -0,169% =-0,1208 -0.0692 0.9214 -0,0255 =-0,0091  N,0C42  0,0403
0.9978 0,9825 -0,1619 =-0,0032 -0,0521 =-0,0289 -0,0309 -0,0316 0,0212 0.0115 00,0151
0.9879 0,508 -0,1573 =~0,0047 -0,0281 =-0,1081 -u,0455 =-0,1349  0.0303  0,0720  0.1420
0.9970  0,4662 =-0,1930  0,1516 =-0,0071 00,7367 ~0,7365 9.0675 -0,n143  -0.00L0  0,0156
0.9938  0.9227 -0.2078 0,2827 -0.0066 0,1090 -0.N139 ©0,N382 =-0,Nn733 -0.N035 -0,0169
0.9918  0.49142 -0,2131  0,2922 0,0173 0,1189 ~-0,MN59  0,03R3 =-0,0n935 0, 0120 N, 0263
0.9910  0.3839 -0,1708  0,3824  0,7143  0,0682  n,n5a3 9 1200 ~N_NROT -0, N244 -0, N916
0.9956  0.8341 -0,1631 -0,2879 0,4328 -0,"042 0,278 N, nAln -Q,N30K  0,0258 -0,0267
0.9993  0,.8251 -0,1582 -0,2718 0,5(22 =-0,0228 0,713 0,807y -0,N%19  -0,N0242 -0,01R3
0,9972  0.9111 -0,v419  0,2986  4,0r950 =-n,1929  0,M7?57 -0,1100 -Q,n20n8% -0,N578  O,N665
10,9972  0,8375 =-0,2486 =-0.0858  0.7924 0,301 -0 _2373 -0, 0177 O, 16R7 -0,1308 N ,0123
0.9967 0,7889 =-0,2771 =0,34G7 =N,3216  0,"224 -0,1054 2 V16°  -0,nygy  N,1885 -0, n2R2
0,9754  0,84n9 -0,1966 ~-0,236L =-0,2049 A, 1486  0,2264 -0,04k7 -0 _nI33  -N,N750 N 0688
0.9819 0,812 -0,1933% -0,2402 -0,3753  0,1075  0,2897 -0,0110 «0,"116 =-0.0749 =-0,0571
0.9683  0,9599 0,0306 0,01Dp3 -0,0G11 =-0,1014 =0 "RG0 -0 _°702 N_T1RN -D,N18S -0,N712
0.9624 0,686 N,03RA  0,N0270 0,M057  0.91FC -0,°E8G  0.NE23 N _N130 N NR71 -0 N358
0.9968  0.9415 -0,2328  0,1428  0,N04k2  0,1272 -0,P323 -0,P341 =-N_N114  0,0697  0,7713
0.9468  0,9514 -0,0114 =-0,9490 -0,076C =0_1134  0,01590 -0,164% N 1228  0,N352 ~0,110%
0.9996  0,3286 -0,16G7 =~0,1764% =-n, 2008 -0,2093 -0,2132 0,122 -0,n761 -0,1854 N 0274
0.9953  0.5017  0.8507 -0.5491 -0,n232  Q,0652 -0,0589 -0,1G50 ~0,N679 -0,N051 N _N18E
0.9877  0,6632 0 7362 -0,0147 =-G,N152  0,0451 -0.N384  -D,7245  -0,0298 -0,0041 -0,016G7
0.49981  ©0,7302  0,5450  0,.045%  0,R58% -0,0565  0,1732  Nn_2955  0.1869  0,0240  0,.0794
0.9902 0.0011 0.7389 -0,0104 =-0,G4%G7  0,rv93 -0,0354 -0_7376 -0,0276 -0,0238 -0.0244
0,9932 00,0116  0.7788 =-0.0193 =-0,0L33  0.0470 -0.025% =-0.%339 -0,7747  0,0128 -0,0231
VARTANCE 72,333 14,514 3.202 3,050 1,402 1,109 0.790 0.509 0.462 0,312
CUIt. VAR 72,333 BG,uk7 90,644 9L, 470 95,581 96,080 97.7u6 93,285 98,750  99.063
Matrix
F ACTORS
Cu:tti, 1 2 5 L 5 & 7 8 0 10
D.9940u 0,1329 N,9687 -~0.04753 90,1530 -0,n152 -0,026% N, "5G4 0,NN02  -0,0209 0.033n
0.49979  0.4495 0.1897 ~-0.2360 0,P353 ~0,0545 ~0,0326  0.7433 -0,0085 -0,0163 =-0.0135
0.9937  0,5128  0,2819 -n,3780  0,3001 -0,NY22 ~0,7356  0,7359 00,7955 A,n170  0,0157
0.9860 0,8336 0,3374 =-0,2729  0,2646 -0,1055 0,155 0,706 N,1163  -0,0010  -0,n128
90,9845  0.604%  0,2265 -0,6127  0,3041 -0 1319 -0,"153 0 ,n219 0 Gl N NGE2 N, 1029
n.0978  0.7331  0.2388 =-N,4812  0.3693 -0,1272 -n,7271  a.01p) 0,0747  0,0351 N _NARRY
0.9879 0,.7111 0.2277 -u,buk30 0,%760  -0,1340 -0, "3R3 -0 NMITL 0,10n9 n,N366 n. 2478
0,9970  0.8322  0,2030 -G,3717  ©,3225 -N_NR54 -N_1190 0 _P155  A_np30 A _A205 N, N25A
0.9938 L8932 00,1738 -0.2967  0,2n4% =N N2N1 -0, 1P23 -0 AAde L0 NRAT N, N30T N _OKR1
n.9918  0,8959 0, 1655 =-0,7770  0,2550 -N_,AN25 -0 _nai]l -0, ANR7 N, 1NA5 N _N327 -0, N12R
0,9910  0.9173  0,184& -0,2113  0,19°4 -0, 021G -0 _0272 0 NA72C -G 0526 0 PNE3 -0, 1485
0.9956  0,8466 V,1735 -0,752 n,r23 “NUNAES =N ARRD N NT13 A, n1Q7  DLoN3RT 0,NN0T7]
0.9993 0.4LR7 n,1729 -0.7501 g,n361 -0,75an  _n Nn51g N,"112  -n NOEN .4 011N =N _NN2Q
0.9972  0,8443  0,3032 -0,1733  0,3023 -0,1156  A,1978 N 0158 0, 0971  -0,1444  ©,1245
0.3972 0,597y 0.1150 -0,3752  0,4322 -0,15371 =f_5450 =0 _A236 A NORN A 0236 0,NN27
0.9967  0,4136.  0,0774 =-0.7698  0,2737 -0,1361 =-r,1078 =N _nn%7 -n anng  0,3250 0,0175
0.9754  0,488G  0,1653 -0,783¢ 0,2561  0,0422 ~0,N713 N _n210 -0 _N597 -0,1328 0_Nn353
0.49819  0,4648  0,1570 -0,£257 0,1926  0,0223 -0,N302  0,NRYG 0,NTRN -N,1158 ~-0,073Q
0.9G83  0,667h 0.4020 =-0,4072  0,3157 -0,1230 -0,1020 00,0222 0,2217  0.0223 06,0390
0.9624  0.6G722  0.4622 =-0.3693  0,3525 =-0,077% =-0,0°03  O,NGR7  N,NLG5  H,1308 -n,0023
0.9963  0,8231  0.1587 -0.34u4  0,3706  0,0202 -0,1523 =-0,P031 -0,0403  0,0G47  0,1072
0.9868  0.6356  0.3536 -0.4876 0,378 =-0,0727 -0,0f024  0,0118 00,2955 -0,0213 00,0501
0.9996  0.5116  0,1778 =-0.5625 0,2608 -0,5652 -0,0250¢  0,0235 '0,0108 0,N288  0,0088
0.9953  0,0793  0,9866 -0.G701  0,0664 -0,0104 =-0,N3G63 -0,0595 -0,%114  0,0025 0,0363
0.49877  0,2454 00,9409 -0.1409  0,1370 ~-1,0304 -0,0453% -0,0043 0,N228 D0,N102 0,0027
0.9981  0.3692  0.7646 =-0,1556  0,2243 -0.0304  0,0234 0,443 =-0,0014 -0,0080 ~-0.0044
0.9902 0,1890  0,9639 -0,1137  u,N862 -0, 0507 -U.0167 -0,0096  0,0431 =-0,n131 Nn_0011
0.9932  0,1962  0,9621 -0,1349  0,0952 -0,n143 -0_0056 =-0.0345 A,0022  0,.0N190 =-0.0053
VAR ANCE 38.528  23.3F6 16,739 14,486 1.717 1.510 rLay3 n,770 n,693 n.510
Cun, VAR 35.328 61.0L94 78,433 az.,491n e, 7380 L SO T ng . nen a7 ,%%9 098,552 an 0672
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TABLE 5.4

UPPER INDUS PLAIN

TOWN CHARACTERISTICS

Varimax Factor Score Matrix

FACTOR 1 2 3 L S 8 7 8 9 10
TOWNS

1 -0,118¢8 5.078 0,1166 -0,5772 =7 ,7LE1 -0 ,1369 =-1,%050  -n 063 -0 1303 -0 nuuR
2 -0.,2041 1.,0663 -0,5667 2,088, n,2773 =-3,"430 1.1770 =0 7028 -0,3453 N.REDT7
3 0,011y 1.1100 -0,7150 0,037y 0,502 -1 3079 3,n000 -n reng n,7°s7 1,78461
[ 0,0623 0,856% 0,0272 2,1116 -0 707 T.4571 N,PLAL -n w870 -0, 5655 -0,8475
5 1.611¢ a.,4707 o.43€2 -2.2355 -2 AP S TL,1001 =p rRAn o NO7R =N 0237
3 0.6422 n,331¢ -, 598a 0,2308 -0 -0 1e07 n,h31n 1.%071 0 =1,00G70 -0 4u5hR
7 N.9L3y 0.2546 =-0,5713 -0, 7162 0. -1,n02k N, 2007 -0, 4117 n.3735 N, 1465
8 0,7254 0.2255 -1,0635 =-0,242Y4 0.4297  -0,3451 ~LNNNG 0,0128 1.5690 -0,72242
9 n,9785 0.2353 -0.1371 -fi °1L9 =-0,0300 12,3076 n,7033 n,i1ne 1.5364 -n, 6563
10 0,33€62 0,024 -0,0761 1,162¢ 0,122 =-2.138" n,1355 f,n788  -0.2815 -N0,N687
11 -0,0687 60,0489 -0,1782 2,010y 0,442 1.4386  -0,7301 1.7934 1.6657 n,3846
12 2,255¢8 0.1608 0.6146 -0,3075 G 426 0,757 1.13Gu n.1184 n,n232 -0.5208
13 0.4132 0.u546 -0.,6208 -06,1L03 =~2,2912 -0,66008 -0,°737 1.9745 0.1576 =0,9190
1k 1,0751 0,0538 -0.9462 -p.Nn3YY 1,0522  -0,2726 -0,449% -1,7730 -0,3281 n,3159
15 1.0817 -=0.v175 0.5592 1,5327 0.3179 -0,5401 -0,5932 -0,0246 0.50692 -1.3282
16 0.1344 -U,u387 =2,0594 0,8152 0.6529 0.8434 -9,1215 0.733" -n,7230 -1,2821
17 1.,1220 0,1023 0,1507 U, 06209 0.1345 -0,6803 -0,1867 2,1933 0,3907 0.3295
13 06,4613 -0.0581 -1,9969 -0,15v9 =-0,0L564 -0,335% n.137n n,5837 -1,3995 0.3026
19 0.9281 -0,1205 ~-0.1438 -0,n393 0.1u55 -3,40658 g,4010  -0,6632 -1,0825 n,7158
20 U,3u94  =0,20064 0.4462 2,791 -1.3758 -0.74%3 -1,05¢5 -1,3862 -2,3160 -0.6989
21 ~0.052h ~0,0686 -1,24069 0.9975 ~-0,9u0L 0,734 -0,%74n -0,.6792 n.n777 1,387
22 0,v029 ~0,0966 -0.1052 0.5872 0.2164 -0,7574 -0,3497 -0,7292 1.2897 0.57295
23 0,2192 -0,1425 -1,1282 0.,4631 0.2630 -1.,7394% -0 2777 1.1058 -1,2448 -0,20495
24 1.3666 -n,0277 -1.2211 -9,%813 0,7254 n,0167 =0, %000 21,1253 -0,5425 -2,01GR
25 n,4293% -0,1223 -0,n319 1.6125 0,"725¢ nngno -g n77e n,n332 n, 724k nL1740
26 2.1128 -~0,0601 N.5998 -0, 7517 -3,.7436 0,035 =n WoRl 1,580 -0 8051 -1,5102
27 1,0568 =~0,0836 =0,01R2 -0,L4SH -0, 7816 =-P, "GO -0, 7720 -1 5173 n, 1800 N,RROY
28 0,Lh1n ~D,7902  -n 42N N.3321 0 =0 ,54N03 n,1387 -3.77 n,regr -p, 521 1.4917
29 0,111 -0,0331 -2,9101 =-n_,53738 -2,1G604 N,%K16 0 -0, 760 -1 SNLR 1,1100 n,367R
30 n.7581 -~0.,10n87 €,135¢8 0,720 -0, 1103 -0,8058 -0 3270 0,606 n,1711 2.51na
31 N,3148 ~0,1600 0.1025 1.1130 0,3833 -1,839% =0 54tk -0,0579 1.7869 -1,2063
32 1,8511 ~0.1026 0,641l -5,7021% 0,2685 1,ne3%  -n 7007 n,r153 -0,1100 2,306
33 -0,0137 -0,1352 -2,7755 -0,42%5 n,r7ns 1,1701 -n 3789 fL1R05 0 -0,2357 rLoNRTID
34 1.5388 -~0,N0958 0.0140  -U, Su/0 =0 _ 3541 Ooun2h -0 h198 -0 N812 0 =1,330¢ 1.2308
35 8.5141 ~n,Nn722 =1,279%8 -~u,0318 1,73%85 n,r01 -0, 105 =N 7771 n,3750 n.19f
36 0,2981 -0,0378 -N,5537 0,0947 -5,7°5¢1 -0 _.515L a,2179 -1,181% n,nnl1 f.nngn
37 2.0252 ~0.,7017 06,7952 0,121% 0,614 1,103 1,710 -1 ,A0720 n,n2ns n.4267

38 1,2416  ~0.,0302 0.0093  -0,24522 -0, 2202 ~1,1609 -3,2%45 (LSRR 1,7359 =0,4715



FACTOR I

Factor I combines a large number of variables with
high weights. The variables welghting highest on this
factor in the varimax matrix relate to household size and
composition, Other variables of greater weights include
percentage of Pucca houses, Female literacy, Average room
per household, Owner occupied houses and Percentage of
literacy; all getting > .80 loadings. The overall impression
becomes that of a characteristic reflecting accommodation,
guality of housing and social class. Thus large spacious
houses, constructed with superior quallity material and
mostly owner occupled, become a distingulishing feature of
towns showing high positive scores on this factor, Variables
pertaining to literacy also speak of differentiation on a
social basis, especilally as female literacy shows a higher
correlation with other such variables in the matrix,

Gugrét, Wazirabad and Daska, the three northern towns
show the highest scores (+>2,0) on this factor. The s&cond
group of towns, namely Sialkot, Lalamusa, Mandi Bahauddin,
Sheikhupura, Chiniot, Pakpatteen, MAJnwali, Muzaffargarh and
Dera Ghazi Khan is scattered widely over the whole region.
The first six of these towns are in the north-eastern sector
and are within the region of higher urbanization., The last
three towns of this group, namely Mianwsli, Muzaffargarh and
Dera Ghazi Khan, situated in the north and south of the
western sector, perhangattain this high score because of lack
of pressure on their resources; being o0ld towns with small
populations. Another feature of these later towns is

retention of o0ld traditional (feudal) housing accommodation
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and buildings rataer than higher literate population.
The distribution of scores on Factor I is depicted in
Figure 5.1 (a).

Incidentally, all large cities (except Sialkot),
with a population of more than 100,000 have scored low
on this factor. Haroonabad, Burewala, Okara, Lahore and
Lyallpur have shown the negative scores ranging from
(=) 0.01 to (-) 0.2 indescending order. This reflects
the large size of their population and pressure on
accommodation facilities and other physical rasources in
case of Lyallpur, Lahore and Okara and possibly a combination
of such factors, together with low literacy figures, in

the cases of Burewala and Haroonabad.

F4ACTOR II

factor II has picked up the set of variables
denicting civic facilities and size of town population. For
this fector five of the variables pertaining to civic
amenities nave loadings which weighted 4 .90, while the
sixth variable, i.e., post offices weighted +.76. Incidentally
there is a sharp gep among the loadings of the six variables
and the rest as the next loadings is only +.46. Figure
5.2 illustrates individual town scores on IFactor II.

The fact that civic facilities become associated with
the size of population strengthens the notion that it is
larger towns alone which hold significant social services
and amenities available to their population. Lahore obviously
gets highest score (+ 5), followed by HMultan and Lyallpnur
scoring + 1.11 and 1.06 respectively. The next group of

towns having positive scores include all the towns having
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50,000 or more population and three towns of lesser
population, namely Sheikhupura (41,635), Khanewal (L9,093)
and Ders Ghazi Khan (L47,105).

All the rest, that is, 23 towns get a minus score
on Factor II. This group of low scoring towns include
four district headquarters namely, Rahimyar Khan,
Bahawalnager, Mianwali and Muzaffargarh. In other words,
these districts (having aforesaid headquarter towns) are
devoid of much of modern facilities as a Whole.(i)

This ‘'availability' of civic facilities is rather a
qualified assumption and serves the limited purpose of
mutual comparability among urban centres. As even in the
case of large cities the situation is far from satisfactory.
These variables were kept as actual numbers in the analysis,
as up till very recently the provisions of civic amenities
have been governed by administrative status of the town
rather than any socio-economic considerations, A district
headquarter town, whatever its size or location, enjoys
patronizing civic amenities. It is not only lack in number,
but the quality of service available in mofussil (other than
headquarter) towns that guided the choice of actual numbers
in place of per unit number of population. Further more it
is not only actual existence but the size; specialized
operational units or number of staff and supervisors for
such institutions which become more important in the case

(#x)

of a larger town,

(*) All these districts scored low on Factor I, identified
with modernization wurbanization, in the previous chapter,

(KK)The weakness of town size was a differentiating factor
was noted by Moser and Scott in their study. (pp.63).
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FACTOR 1III

Factor III shows negative loadings for all the
variables which means positive scores on thls factor are
of lesser importance as compared to minus scores. High
loadings on this factor related to distance by road and
railways and the percentage of inferior guality house
construction material. Other loadings closely followed
correlate this factor to Population change and Tied
accommodation.

These five variables, emergihg as significant on
Factor III, might appear a sort of loose combination of
town characteristics as a whole, However, viewed
emﬁirically they represent important segregating criteris
for ascertaining town groups in the region. The fuller
implication of this factor is evidenced in Figure 5.1(c),
where a gradation 1is apparent from north, northeast to
south, southwest.

As for accessibility, the respective distances are
increased markedly as there is only one railway bridge
across the river Sutlej and that, too, towards its lower
end. Thus towns like Chistian, Bahawalnager and Haroonabad
coudkd be approached from the northeast only by circumventing
a long course.

The percentage of Kacha built houses reflects local
way of adjustment with dry hot climate, Mud walls and scaﬁty
roofing is regarded a poorman's device against heat
accummulation in the buildings.

But the most important characteristic related to all
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these other variables is higher percentage of populatiohn
change, This reflects that towns in this category are not
yet mature and more people are moving into these towns,
Looking into individual cases, Rahimyar Khan, Chistian
and Haroonabad, the three towns attaining a scored®=3.0,
infact ranked 1lst, 2nd and Lth in Wegt Pakistan as a whole,
with regard to percentage increase in decennial pOpulation,u
Other towns scoring high on this factor are Mianwali,
Bhakkar, Burewala and Khanpur. The former two towns are
in the Thal project area, where Bhakkar 1is one of the designated
new towns and was the headquarter town of the Thal Development
Authority. Burewala and Khanpur have important cotton
textile mills,

Out of the six towns showing least scores on Factor III,
five, namely Gujranwala, Gujrat, Wazirabad, Daska and
Lalamusa, are clustered in the north, while the sixth

(Chiniot) is a little apart from them towards the southwest,

FACTOR IV

Factor IV, reflects high density of population and
congestion of housing as distinguishing characteristics of
the towns scoring high on this factor. The scores on this
factor are illustrated in Figure 5.1(d).

Lyallpur, Gujranwala, Okara and Hafizabad show the
highest score ( +:>2,,O)° Recent industrial growth and other
socio-~economic changes have brought more buildings and
housing structures to the first three towns thus depicting

higher number of structures per unit area, Other towns
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scoring high (D+ 1.0), on this factor are Gojra, Chiniot,

Qasur and Khushab. Each one of these towns is located |

in prosperous agricultural colonies and is thuéfgmportant

trade centre . Congestion and shortage of space is imposed

by municipal boundaries which have restricted outward growth,
Conversely, Lahore, Gujrat, Mlanwali and Mandi

Bahauddin show least scores ( - 0.5 to - 0.7) on Factor IV,

Lahore incidentally, is largest of all towns in area, i.e.,

331.5 sq. Km. (or 128 sq. miles). Thus although being

second largest city (by population) of Pakistan and the first

in this region, Lahore enjoys many open and less congested

neighbourhood areas.5
Though using different sets of variables, compactness

and overcrowding, emerged as an important differential

(at No. IV) both in Moser & Scott's study of British Towns

and Qazi Ahmad's analysis of Indian Cities.6 Though any

worthwhile comparison of results for such different studies

becomes conjectural, social attitudes, reflecting incomes

or education have also been highlighted as factors of

differentiation among town characteristics. Berry (1972)7

in a recent city classification study based on Factor Analysis

notes that "similar studies in other parts of the world show

similar latent dimensions, although the nature of dimensionality

may change with the level of economic and cultural development]'

The most distingulsfiing feature in the case of the present

study is population change for the towns which still lack in

communications and other intra-urban facilities, but are

growing rapidly; bence these could be labelled as immature

towns.,
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The L Dimensional Graphs:

An attempt has been made to depict the four dimensions
of covariance identified in the study diagrametically on a
single plane surface. It involves the scoring of 38
individual towns on each of the emergent factors and
provides their complete identification. A generalized
picture of all the .towns emerges and deviant behaviour of

. be
individual samples can/picked for any combination of factors.

Figure 5.é§éepicts that while not many towns differ
on Factor I, and largest towns are at the lower end, there are
wide differences in the accessibility of some towns (Y“aXiS)a
As the size of the circles refergto civic facilities, and
intensity of shade relates to density and congestion, in this
figure the graph reflects that the two sets of towns, getting
highest or least scores on accessibility, both suffer from
lack of facilities; though not from congestion and over-
crowding.,

Figure 5.2(b)shows that while a great number of towns
have good accessibility (size of circles in this case), they
lack in facilities (being situated to the left of Y-axis) and

are also conspicuous for their density of dwellings.

Summary and Conclusion:

It is obviously of interest to note in what ways towns
in various parts of UIP most differ from one another. Four
ma jor dimensions of differentiation have emerged from the

above analysis, accounting for 94.5 per cent of variation
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Figure 5.2 (b)
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between the towns. These four factors have been broadly

identified with 1) quality of housing, accommodation and

social class ii) sharp differences in the availability of
civic facilities, iii) accessibility and iv) high density
and congestion of housing.

The four maps in Figure 5.1 illustrate such differences
vividly. A clear impression one gets 1s that, how markedly
the towns in the north, northeast differ from those in the
south, southwest. The size and physical structure of
dwellings (construction quality) show significant differences.
The north is particularly marked by a higher proportion of
larger dwellings, whereas congestion and overcrowding is a
feature more of the towns in the middle parts of the region.
The two parts together form the area of greater economic
wellTbeing where the part played by commerce and industry
in town life is manifest,

South and southwestern towns have a substantially
larger proportion of inferior types in construction-quality
houses. As for social class, there are relatively more
people occupying tied accommodation in most of the southern
towns. However, low accessibility is the most significant
characteristic of south and southwestern towns. This lack
of means of communication has not hindered the growth of
population and attraction in these towns, although it reflects
their immaturity.

The analysis in this chapter could have been pursued
further to produce a grouping of towns into classes or

categories. But in view of smaller number of variables
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for which reliable data are available a differentiation

in ma jor characters for all the towns involved has been
adopted here, This study has, however, shown differences
between the towns of earlier colonized areas and later

or current development areas very clearly.

Moser & Scott's plea for a periodic analysis of towns
characteristics is pertinent in the case of rapidly growing
towns, in areas of extensive current developments, sas
differentials between towns are subject to change.8 This
is particularly important in the case of this region, where
both urban expansion and reconstruction is taking place,

with consequent shifts 1n the demographic and economic

characteristics or vice-versa of almost all the towns.
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CHAPTER: VI

URBAN PHYSICAL PLANNING IN PERSPECTIVE

In urban studies it is usual to emphasise as
primary the difference between planned and unplanned
towns.l Since British times, the morphology of urban
centres in the Upper Indus Plains exhibits two strains:
integrated or sporadic planned development in the earlier
urban localities and that emerging from the fourding
of new towns. As mentioned in an earlier chapter it was
the establishment of canal colonies that led to the setting
up of new settlements in areas where none existed before,
as also the old towns and citlies began to show consplcuous
changes in their form and structure.

Such changes 1in the structure of urban areas were slow
at first, but as the momentum of growth was steered towards
an urban based manufacturing economy, the physical extension
of towns assumed prominence., This is particularly the case
with the appearance of 'model towns', 'satellite towns'
and numerous 'colonies; (residential quarters), brought
about by Town Improvement Trusts and other agencies. This
chapter, puts into perspective the role of various agencies
of change and polnts out the broad outlines of emerging
townScape patterns prior to undertaking a more detailed

analysis of individual towns and cities.



140

Almost in all the cases, origins of morphological
changes could be traced to the guidance and motivation
of the administration as well as receptive inclination of
private enterprise., As for the digging of big canals and
the clearance of wastelands, so with the building of roads
and other community services, the role of the civil
administration, authoritative or otherwise, is paramount,
It could be criticized for any lapses in the process bhut
the basic need for channelling community's efforts could

not be denied,

A, TOWN PLANNING IN UIP - CONCEPTS AND PRACTICES,

Since the early days of British Raj the establishment
of residences for administrative and revenue officlals
at district head-quarters brought in ‘civil lines' to many
a remote settlement, whereas cantonments were established
adjacent to towns and cities of strategic importance. The
twin units of townscape are thus common to many urban
centres in the Subcontinent; where the civil lines contain
official residences of the local bureaucracy and the
cantonments are the barrack quarters.2 Establishment of
perennial irrigation brought another such unit, 'the canal
colony', (office buildings, residences and rest houses)
for the canal engineers and officials. These were built
on a similar style, but with more spacious surroundings,

(=)

attached gardens and water ditches to cool the atmosphere,

(ﬁ)The three units, cantonment, civil lines and canal colony
forming a distinct sector in the urban land use of Multan
are illustrated in Figure 7.3 facing page 187
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48 new towns were being set up in canal golonics,
the economic rewards of agricultural expansion and
prosperous trode were manifested in the steady uplift
of the urban community as a whole, Soon private housing

started acanting itself to governmental construction

AT

]

standards., with the Tizins of wmunicivnel limits, a gradua

accretion to town size eénsued, as clvic amenltles now

RE)

Q]
=N

=@ farther than the city walls., TFatterns of housing

changed as more and more peonle, many of whom had long
sojourn abroad, came in contact with the western and, more
precisely, anglicized standards of living.

Lahore being the provincial metrcpolis, witnessed
many important changes in physical form and structure and
many additions to its suburbs. Its model town excelled
in concept as a replica of a garden city: a square plan
with a vast circular onen space in the centre, encircled
by a ring road. Here each individual house 1is located among
trees and grassy lawns, which provide idylic surroundings.
(Figure 6.1).

Towards the closing years of the mid-century, Sutle)
Valley Froject areas prospered as changes emanating from
irrigation extension were affecting the then princely State
of Bahawalpur. On return from sctive service on the North
African end liddle Bast fronts, during World War II, the
Ameer of Bahawalpur renamed its capital as Baghdad-ul-Jdadid
(new Baghdad). A number of schemes for new administrative,
gducational and community buildings and other premises
were taken up in the town. The state government also

established a Model Town Housing Scheme in the private
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sector.

While sporadic transformations of the townscape
were proceeding in various parts of the Province, the
end of British political rule in the Subcontinent set
in waves of migrants across the newly emerged border
line. Almost all colonization areas remained on the
Pakistan side and here towns, old and new, were suddenly
swarmed by new inhabitants from across the border. The
problem of resettlement was 1lnitially tackled on a
makeshift basis, on local, district or provincial levels,
As a result of this upheaval, conditions of dwelling
units, social or educational buildings, all became
deplorable in the towns, But, as an outcome of the past
50 years of growth, the region could and did absorb this
sudden influx of immigrant population in a manner, and
with a speed, not easily contriveable in many developing
parts of the world.

The Thal Colonization Project, at that time in its
final phase, provided considerable opportunities for
settlement but the bulk of the refugees went to the
already existing towns. Decisions were arrivedfhastily
to set up satellite towns, residential colonies, facilities
for community work and industrial units to absorb a large

number of immigrants and to create employment opportunities

(ﬁ)Sadiq-Egerton College, Technical High School, Jamia Millia
(College for Religious Education), Public Library and a new
hospital were some of the urban accretions under this policy.
The author was posted to the College during 1963-65, whence
One Unit Colony and a Satellite Town Scheme were in progress.

Most of these developments took place on the southern
side of the o0ld city, which, with its own railway station,
is now refefred to as Baghdad-ul-Jadid, whereas the name
Bahawalpur is extent for the rest of the city itself.



wherever possible., Before dealing with the general
urban planning in the region, prospects of the new
Mandi towns may however be conslidered here as these

relate to particular urban expansion schemes.

PLANNING FOR NEW MANDI TOWNS

With the passage of time, planning of new Mandil
towns has assumed a new character in the region. Mention
has already been made of the opportunity to establish
new settlements under the Thal Colonization Scheme
which was in progress at the time of independence. It
covered the upper parts of the Sind Sagar Doab, whereas
a subsequent scheme, namely Taunsa Barrage Project extends
over to the lower parts of this doab including the trans-
Indus district of Dera Ghazi Khan., It is considered
worthwhile here to mention in brief the establishment of
Mandi towns under these two schemes as these are latest
manifestations of the process of colonization and also
represent some current urban planning trends in the region.

For the purpose of integrated development under the
new scheme the Punjab Provincial Government had set up
the Thal Development Authority in August 1949, which
formulated an ambitious Development Plan for the area as
a multi-purpose project. The plan envisaged development of
agriculture and dairy farming, establishment of rural
settlements and marketing centres with industries to provide
additional avenues of employment, planting of forests and

creating national parks. Inspired by its motto, 'Build for



the People of Pakistan' and backed by a zeal to create
amiable living conditions for the refugees in the Pro ject
area, the Authority joined hands with the PIDC for the
establishment of industries in the proposed new towns,

It also floated its own Joint Stock Company and established
& Thal Industries Corporation for the same purpose.3 Thus
almost from the outset of the Colonizatioilr Project,
manufacturing was visualized as an important function of the
new towns, which process was to utillize the agricultural
produce of the area, As a result of this policy not only
all the new towns in the Thal started off with at least

one industrial concern but a whole new town Daudkhel came
up as a Company town with many modern industrial concerns
wholly developed by the PIDCe(ﬁ)

During the course of time, there have occurred many
conceptual and procedural changes, especially with regsard
to the functioning of industrial concerns and the working
of the agricultural farms. It suffices to say here that
the Thal Project represented a new phase in regional
settlement planning as a continuation of the process of
colonization in the region. In the wake of this process
over 1100 new rural settlements have been established all
of which have a general standard physical layoutk where many

of the homesteads were built by the TDA itself.u

(=) An account of this Company town is included in Chapter
VIII pages 202-205.



Out of the six towns envisaged in the original

plan, three, namely Jauharabad, Quaidabad and Liaqutabad
! are totally new towns, planned and developed in the open
country. Two others, namely Bhakkar and Leiah, are
earlier towns which were designated, and substantlal new
development schemes have been executed in their
residential, functional and service sectors. The sixth,
Rakh Ghulaman, comprises units of a vast agricultural
farm which include the Commonwealth Livestock Farm and a
Dairy Farm apart from agricultural machinery, seed
development and forestry units.

Four other towns have now been designated as Mandi

Towns in the area and their extension and development is
under progress. Table 6.1 gives some basic details of the

Thal towns.

The Layout Plan of a New Mandi Town

The physical plan of a new Mandi town covers many
essential aspects of modern town planning such as the
determination of population size, both grid and radial
street pattern, functional zoning and provisions for an
essential industry on which a substantial section of its

> The industrial zone 1s sultably

population depends.
segregated from the residential area by means of green belts.
The residential area of the town is divided into separate
neighbourhoods, each with its own local shopping area;

civic amenities like a school, playgrounds and a mosque etc.

The main commercial or general shopping area has double=-

storeyed arcaded shops. The industrial area is subdivided
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