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CHAPTER . I

INIRCDUCT ION

I.1 Cities come into existence as prodﬁcts_ of and as focal
Points in the social and economic life of people that has
reached a cer;:a:ln stage of development. Cities are not physi-
cal, social or economic entities. They cammot be fully under;.
stood by reference only to their arbitrarily defined adminis-
trative areas. They have to be: interpreted as an organic

part of a social grotzp.l

Cities d not produce ttedr own food, milk, vegetables
or raw matérials and in most cases the labour to run their
services and prodtbing units. It :l.s the surrowmding area }

: m— o
which is the source of these essential requirements of the
city. The surrounding areas in turn derive several benefits
£rom the city; The city provides services like schools, hospi-
tals; entertainment _e,tcv.' to the population of the surrowmding
~area.  Thus we £ind that both city and its surrounding area

are inter-connected, coherent and single organic wiole.

Modern communications have enabled town and city greatly
to extend the range of their services and at the same time

o
7l

1. M. Aurousseau, “Recent Contributions to Urban Geography",

Ggggrg%hical'gey_ggg ., Vole XIX, 1934,
Ppe. 444 . 455. _



have afforded the surrounding population more direct and imme-
diate contacts with urban life and institutions. Further more
there hAs been a great increase in the number of centralised
services which by their very nature £ind their locus in towns.
Thus the increasing range of uriaan services and the increasing
directness of i'elat;ons between town and surrounding territory
have contributed to the development of the territorial compact-
ness of our econbmic and social life. The areas surrounding
the city contains a population which is rather clogely inte-
grated with the city economically and sociallye.

The area linked sociélly and economicallﬁz,_;to a town or
city has been given various names. A.E. Smailes has coinéd
the grgéhic_ expressioh #Urban Field" drawing an analogy from
the study of magne'l::lsm.'_2 The conparison is not exact since
the relations between towns énd their surromndings G Noteabfe .
rate with the regularity of a physical law. Other similar
expresgion like “Sphere of Influence®, “Zone of Influence",
are said to smack of political flavour. Synonyms like “Umland®
“Tributary Area®, "Catchment Area", “Service Area®, "Economic
Region® and “city Region® have also been used although they
are not without dif ficultye. P.L.?!. Green3 prefers the wse of
the German term “Hinterland" as refering to am area beyond or

behind the city limits.

2. A.E. Smailes, “The Analysis and Delimitation of Urban
' Fields®, Geo gr_a,p_l'_ny Vol. 31 - 32, 1946..47.

3. F.LWe Green, "Urban Hinterlands :ln England and Wales s An
. analysis of bus services®, Geogqraphical
Journal, Vol. 116, 1950, pPe 64-68.



The city hinterlénd is atonce a territorial umit of
fluid boundaries and a network of human relationships which
may be called its social structuwre. Heterogeneous, constantly
changing, fragmented, it presents a mosaic of social worlds
arranged spatially in an often confused and seemingly incom.
parable pattern. No two city hinterlands are identical in
their pattern. Each has its own mique characteristics. In
‘one the sub t;rbs may be entirely residential, in another they
may contain a substantial number of industrial satellites.
Despite this u:iiqueness specific to each city hinterland, they
have enough similarities to permit .some _vgeneralisations. This
uniqueness and generality of city hinterlands and the £luid
nature of their boundaries and relationships make it imperatiwve
to study a large number of individual cities at different
points of times. A comparison of a iarge number of such stu-
dies may help in inferring inductively generic concepts abeat. .
city-h:lnterland relationship.

I.2 Relevance of €1 terland Studies s

A‘Imowledge of city-hinterland relationships is needed
to influence the course of future urbanisation through policy.
Besides, the analysis of the hinterlands of metropolitan cities

has implications for the general study of regional geogra.phy.4

4, James, H. Johnson,




I.3 Some Studies in the Past on City-hinterland Relationship

c1ty-hin£erlan6 has been an active field of research for
sone time past;' A substantial literature continues to be built
yp around this topic attesting to the fascination of the prob-
leme. |

The first problem confronted in dity-hinterland studies
is of def 1n:|.né and delimiting the boundary of the hinterland.
Various methods have been developed for delimiting the hinter—
land of cities not only in foreign _countfiea but élso in our
comtry. For delimiting the urban field of Ballymena, A.E. -
Smailes® depended upon such features as the area served by buses
leaving the town after 9 P.ﬁ;. the region in which ther local
weekly newspaper circulated as well as the tributary area of
the town'®s shops and‘seeondary schools. Howard L. Gre_en6 has
used daté-._on" transportation (truck; rail, road; ship 4etc4-ﬁa‘s .
delimiting the hinterland boundaries of New York city and Boston

In India Prof. R.i’.u Singh was the first geographer to
venture in this field. He has followed the empirical method
used by European Geographers for,_delimiting the hinterland of
Benares’/. He used the data on the f£low of vegetables, milk

5. A.E. Smailes, "The Gg m’ of Towns", (Hutchinson
tmiversity L:I.brary. 970) ., ppe. 145. -
6. Howard L. Green, “Hinterland boundaries of New York and

Boston in Southern New England*, Economic

7« R.L. Singh, 'Bengres $ A § udv _in Urban Geography'.
‘NQGOS Io' 1955)9 PPe 1le6.




etc. and drew a number of flow diégram to show the linkages
between the-nodal city and the Umland. -Total Umland was derived
by superimposing one flow map- over the other. He maintained
this technique even in his latter work on Bangallo::-e.8

- On similar basis, Manzoor Alam® in his study of }-ietropoli-
tan Hyderabad, has used such diverse indices as nevispaper cir-
culation, distribution of resident university students, regional
accessibility and supply zones of such essential commodities
as vegetables, milk and fruit. *Besiées these indices which he
called principal elements, he has used reflective elements such
as density of population; sex ratio, non agricultural wdrkers_ ’
electric consumption etc. to demarcate the hinterland. In his
stndy,:v the distribution pattérn of re_flective:elenants largely
cohf irmed the trend of development indicated by the distribution

e~

of principal elements.

From a study of rural settlements around Poona and Madras,

10

within a radius of 15 miles, Gananathan™~ found that the rural

settlements which feel the urban pull can be considered of two

types - A and B. The A type settlements which were constantly

Be RJLe Singh, 5, (NGGQSOIQ;

9. Shah Manzoor Alam, ‘'Metropolitan Hyderabad : Its Pattern
of regional influence and delimitation
of its planning areas, Census Centenary
Monograph No. 7 -~ 1971, Ecopomic and

Socio Cultwral Dimensions of Regionali-
_ _ sation, pp. 117-143.
10. V.S. Gananathan, “Some Aspects,of Rural-Urban Relationship

in India", Indian Geogrspher, Vol. IV,
Dec., 1959, No. 2, PPe 29..36.



and céntinuously in touch with the big city because of their
greater proximity to the city or due to their location on lines
of communication had good residential houses and better infra-
structurai facilities. The B type of settlements which-were
farther away from the city had poor cquality huts and lack of
infrastructural faciiities. He also obserwved that the people
of A type settlements developed an inferiority complex towards
the city dweller partly because of tleir economic dependence

on city dweller and partly due to an unbalanced sense of valuese.
The people of the B type settlements on the other hand possessed
greater confidence in themselves because their economywis more
independent of the city than the economy of the A type settle-

mentse.

Following R.L. Sinch's method, Ujagir Singhll delimited
the Umland of Allahabad by taking different service zones..like
daily newspaper circulation zone, milk and vegetables supply
zones, catchment area of hich schools etc.

| A.B. Muherjilz studied the mdinagarz's relationship with
the surrounding area wnder three main categories - social,
economic and cultural. Assuming ‘that the symbiotic relationship
between town and country side is economic in nature, he took

as many as 6 linkages under economic category - milk supply,

11. Ujagir Singh, “uUmlapd of Alishabe ar, NeG.dog-, Vol. VII
k o o ! Eart I, Marc 96 ':p'p. 7 =5 .' f

12. A.B.Mukerji, “The Umland of Modinagar®, NsG.JsIe,
Part 3 and 4, 1962, pp. 256-260+



vegetable supply, foodgrain supply, bus service, rickshaw
service and banking service. Under the ,,.social category were
five linkages educational, hospital, drug sale, police and
communication. Under cultural category were two 111?kages cinema
and newspaper circulation. He found that the trade areas based
on the above thirteen linkages vary from one another in shape
and size. Th.e trade area based on rickshaw service was the
largest of all while _;tha 'smallest was based on the supply of
milk. : On the basis of newspaper circulation there was no Umland
This, he concluded indicated huge lacwma in the cultural life
of Modinagar Umland and also the illiteracy of the Umland
population.

. , . v
K;R. Dikshit13. in a casé study of the h:l.ntérland Qf,

Poéna; illustrated the built in hierarchy of mono_functional
hinterlands around the core city. Secondly he tested the
validity of certain popuflatidn attributes to delienate tl';e. -
hinterland. His study showed that the spatial variations in
population attributes indicated a trend only upto a few miles
| from the city and beyond that there was no gradient and the

landscape became nmonotonously rurale.

Gopalakrisman14 used 15 criterion to examine the varying
intensity of functional relationships between Chandigarh and

13. K.R. Dikshit, "Hinterland as a region - Its type, hierarchy
demarcation and characteristics -~ illustrate
in a case study of the hinterland of Poona',
NOG.J.I.‘ X1V, Part I, MaI.'Ch 1958, ppo 1.22.

*14. Gopalakrishnan, K., "Umlang of Planned City - ghang_j,gg:_h
N.G.J.I., Vol XWI, Part I, March 19'70,



varjous zones of its hinterland. While conducting the study
it was found that a hierarchy of service centres existed within
the Umland of Chandigarh. Though the service centres higher
on the order of hierarchy generally had larger population, yet
there was no necessary correlation between functional status
and size of population of various service centres. Moreover
as services ?mtre went down in hierarchy, the variety of
functions performed by it decreased successively. The various
- service centres however did not make any> discernible pattern
in their distribution. Bansal'sls study on Saharanpur city
also belongs to this genre.

Rel:e Singh's studies and those of other North Indian Cities
by his students just discussed, deal'wit-heach city as a unique
entity making comparability on a nation wide basis more diffi-
cult. Moreover: dependence on personal observation and ,suriey‘

for each specific case has not resulted in the development of
a widely applicable method. ‘

A departure from this method has been made by Mahadev and
Jeyasankar16,- who have used a mathematical model for the deli-
mitation of the potential hinterland of Mysore city.' In their

=

15. S.C. Bansal, “Town-country Relationship in Saharanpur
City Region 3 A study in rural-urban inter-
de dence problems", (Sanjeev Prakashan.

Sahar anpur, 1978), pp. 171,

16. P.De Mahadev and D.C. Jeyasankar, "Concept of a city Region:
An Approach with a case study®, Indian

— e et g

Geographical Jourmal, XLiv, 1969,
ppe 15225,




model they have modified the sinple and well known gravitatio-
nal model of Newton. Underlying the model is the basic asgump-
tion that. the amount of interaction between two cities is
directly proportional tothe number of pebple ‘1iving in those
cities and inversely proportional to the intervening distance.
They have demonstrated the operation of the model by delimit-
ing the Umland of Mysore anfi have suggested that further

ref inement can be made by transforming the population and
distance data using appropriate weightages for income, goods,
produced etc. in the place of population.

Bradnock!’ used regression analysis and trend gurface
analysis to delienate the hinterland. His study has shown
that population density and certain economic factors vary in
a regular manner with increasing distance from some south

Indian ¢ ities .

ReS.. D:t.x:l.i:l8 delienated nine :Eunctional zones arownd
Kanpur city on the basis of flows of goods and services.
These nine linkages were not only those with which the city
served the hinterland surrownding it but also mc;.udéd thése
with which the latter served the former. Thereafter twenty

17. R.W. Bradnock, The Hinterlands of Mﬁdras and Bangalore,
Indian Geographical Journal, XLIV, June
1974( No. 1' ppo 10-160 o S

18. ReS. Dixit, 'On the pelimitation of a Metmpolis |

¥anpur - A case study', National Geographer,
Vol. XII, No. 1, Jme 1977, pp. 77-92.
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four radjals diverging from Kanpur at 15 interval were drawn
on the superimposed map of nine functional zones. The median
value of each radial cutting the different limits of various
zones were found out and the points thus located were joined
serially. The region thus qnerged was the median Umland of
Kanpur. This empirical Umland was further tested against
Gravity model Umland and found that both resembled each other
closely. | '

Lack of accurate data on commodity flows particularly
in Indian context and the high cost and time inwvolved in
collecting such data,' have made geographers to tap other
sources of dai:a for city - hinterland analysis. For instance.
Ellefesen’? attempted to study urban impact inferentially
£rom averaged pbpulatien data for five major city hinterlandse.
Using indices of economic structure fovr the population in
villages withiﬁ 15 miles of the c:!.tiés studied, he deduced
patterns and strengths of urba:i influence from the distribut-
ion of popuiation with urban characteristics. He found
steep lapse rates of these urban characteristics signifying
rapidly declining urban influence not only by straight line
distance away from the city but also by an alternative measure
of differential accessibility.

19. Richard A. Ellefesan, 'City Hinterland Relationships in
India with special reference to the
hinterlands of Bonbay, Delhi, Madras
Hyderabad and Baroda';, Rey Turner
ed., India‘’s Urban Future, (Oxford

University Press, Bombay), ppe. 94.
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Nangia20 has used gradient analysis technicues to focus

attention on the changes in the demographic structure of
hinterland population with increasing distance from Delhi
Metropolis. She measured the distance decay function by
fitting out both linear and non linear curves - linear, pareto,
exponentialxand log normal curves - to data on population
demsity, rela.t:lve chénge :I.h population density, popuiation
growth, sex ratio and share of non agricultural workers in

the total working force. Her exercise has shown that diffe-
rent variables have diffeeent gradient patternse. 3er:y21
explored the relationship,betweeg central place theory and
metropolitan region. Settlements around large metropolis
develop unique functional attributes as dormitory towns or
satellite towns. This process often leads to distortion in
the spatial structure of settlement hierarchy. He studied
the Metropolis Seattle and found functional imbalance and
progressive specialisation of the business pattern within

the Metropolitan community. He also noted that with improved
accessibility the metropolis and higher order settlements
usurped the functions of lower order settlements around them.
A few works in ]hdian context may be referred to in this

20. S. Nangia, ‘Delhi Metropolitan Region - A Study in
Settlement Geog___aphy' (Rajesh Publications,
New Delhf) . _ -

' 21. B.J.Le. Berry, 'The Impact of Expanding Metropolitan
' Cormunity upon the Central Place H4erarchy,
AAMG, Vol. 50, Jwme 1960, pp. 112-116.



connection. Harikesh N. M:i.sleu:a22 studied the hierarchy of
towns in the Umland of Allahabad and came to the conclusion
that the spatial arrangement of towns based on hierarchy is
neither ideal nor balanced within the Umland of Allahabad
and suggested a remodelling of the hierarchy with regular
order of spatial relationship. Ramesh Chander TyagiZ® after
examining the existing structure of settlement hierarchy and
the location .of different orders of settlements in the Delhi
National Capital Region, has suggested the planting of a few
more growth centres there.

Bm}st article discusses the analytical approaches

enmployed by various disciplines in the study of Metropolitan
region, in order to point up a strategy for research to test
adequately the conceptual bases. It also examines in great
éepth certain\ problems of ‘definition and data sources.

22. Harikesh N. Mishra, Hieraréhy of Towns in the Umland
’ of Allahabad, D.sc&r.s.%eomh_e.r..
1976, Vol. X1V, Ppe 33-46. -

23. Ramesh Chander Tyagi, ‘Location of a Hierarchy of
Centres in the National Capital
Region', (tnpublished Ph.D. thesis
submitted to Meerut University).

24. Bryn Greer Wootten, "Metropolitan Regional Analysis®
Progress in Geography, Vol. 4,
International Review of Current
Research, Edward Arnold, 197 .



Veerandra Nath's2® article contains a lucid exposition
of th\e concept of Umland and also the regional relations of
the towns. It also critically examines tiae various attempts
at regional delimitation pointing out the difficulties asso-
ciated with bowndaries drawn for various functions and with

research designs.

HeNe M:l.:slfx,ra'sz6 paper reviews the current concept of
Umland and suggests alternate methods which can be used for
delineating the Umland in a variety of urban situations with

particular reference to India.

I.4 Scope and Objectives of the Present Study

The present study is frankly exploratory and limited

in 'séope.' Because of the constraints of time and money, no
attempt has been nade to collect, through £ield work, infor-
mation on the £low of comroditiee‘ and passengefs between city
and hinterland. The study is rather confined to secondary
data on population published by the Census. It is mainly a
cross sectional study restricted to one point of time. The
objective is to study in outline the impact of the city on
the hinterland population and infrastructural facilities and

25. Veerandra Nath, “The Concept of Umland and its delimi-
: , tation", Decan Geographer, Vol. 1, No.l,
- July 1962, pp. 33-44. =

26. HeN. Mishra, Nomenclature and deiimitation of the Umland -

An Appraisal - Indian Geographical Journal,
XINVNI, ppe 16.23.
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_resultémt spatial patterns. Thus the whole problem is looked
at from the viewpoint of a geographer. It is not intended
in the present study to present a conpléﬁe analysis of diffe-
rent aspects of city hinterland relationship much less to
offer any solution as it would be grossly underestimating the
involved complexity.
I.5 Methodology

The major areas of attention in this methodology are

@

given here.

Methodolggx related to the handling of data ggd areal - wnit
for analxsig s

When the project was conceived, the first question posed
before us was what are the boundaries of a city hinterlande.
Therefore our first task was to delimit the hinterland. an
analysis of the taluk level data within a radius of 100 miles
on population showed us that the urban influence of Madras
Metropolis extends upto a radial distance of 30 miles fmm
the city centre. A map of the Madras city with surrounding
taluks was prepared. All the settlements lying at 30 mile
distance from the city centre were marked on the map and the
boundary of the hinterland was drawn connecting all these
settlemnents. Since Madras is a coastal city} its hinterland

so carved out was semi circular in shapee.

Methodology related to the understanding of city hinterland
relationship

Once the hinterland was delimited, the next problem was



to assess the strength of ties between city and hinterland.
Concentric Zone model of spatial structure was used for the
purpose. The analysis consisted of dividing the city hinter-
land into concentric semi circles and compute the average |
values for selected variables for each arc. The émalysis
showed that the influence of metropolis over surromdidg
settlements tends to decrease with distance outward. This
gradient pattern of city'’s influence was illustrated by a
series of statistics,. demographic, social, economic and infra-

structural profiles.

The arbitrary concentric circle was found useful for
purposes of c;ormoarison of ‘successive distance zones. It
may however conceal muxch in the difference remaining hidden
_within each of the zones. It is known that individual
settlements in the ﬁinterland of a large metropolis differ
from one another in their relationship with the metropolis.
Therefore the next area of attention in this study was to
investigate the manner and extent of relationship of each
of the settlements in the hinterland to Madras city as well
as to other settlements within the hinterland. The functional
relationship of a settlement to other settlements was deter-
mined by taking into consideratién»all the central functions
that it performs like education, health, communication and
80 fdﬁth. On the basis of chosen :l_nd:l.catqrs; a composite
index was constructed to identify the hierarchical pattern of
settlements and their classification into totally dependent
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settlements, dependent settlements partially dependent settle.

ments and service centres.
Use of 'i'heo‘retgcal Models

Using the Relson:'s metmc’lz”, a functional classification
of service centres was made and their functional specialisat.
ion was linked up with the influence of the metropolis.

Within the conceptual framework of Christaller's Central
Place theory, the location, size and spacing of service
centres of different orders were analysed and the impact of
metropolis on their spatial pattern assessed.

s

Use of Statistical and Cartographic Methods s

Various statistical and cartographic technicues have
been applied for the analysis of the data.__ Rank-size rule,
eérrelat:lon and regression analysis; analysis of variance,
standard deviation technique, spacing index, neér neighb’our‘
teclmique, Thiessen Polygons are some of the techniques used
in the study. Detailed acoaunt‘of these techniques with
their applications are giveh in the text as foot notese.

I.6 Sources of Data and Maps

The secondary data relating to population and occupation

P

27. Howard, J. Nelson, "A Service Classification of
American Cities", Economic Geography.,
Vole. 31, 1955' Ppe 189&-2100
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have been collected from the District Census Hand Books of
relevant dist_ricts published by the Census of India. Data
reqarding several infra.structuralvfacilities like schools and
hospitals have been collected from Town and Village Director.
ies brought out for every District by the Cehsus of India.

A
The base map mainly the physic/al map has been “traced
from the survey of India relevant topographical sheets on
one inch to sixteen miles scale. The Taluk maps showing the
location of setél,enentswe:;e obtained from the office of the
Director of Census Operations, Madras, on one inch to one

mile scale and reduced to their present size.

I.7 Plan .‘of ‘the Thesis

~_Chapter I of the thesis is introductory in nature. The

first part of the chapter poses the problem of c'it-y-hinterlmé

AN

-

relationship in geographical perspective. The rlatter part

of the chapter is devoted to the understanding of the physical
framework of the region where Madras city is located. A
brief history of Madras city is given highlighting its primate

nature aromd the surrounding area.

Chapter II deals with the problem‘of delimiting the
Madras city hinterland.

Chapter III' contains an analysis of interdependence

between city and hinterland. It is aivided into five parts.
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Under part I Demographic aspects are discussed. In part
II social aspects are dealt with. Part III si:udies economic
aspects while part IV is devoted to social amenities. Part
V sums uyp the inter-relationships and identifies in the
hinterlands three broad zones on the basis of the intensity
randge of their response to city's influence.

Chaptet IV is devoted to the determination of centrality
and hierarchy of settlements and the impact of cdty on the
hierarchical structure. It also deals with functional classi-
fication of settlements designated as service centres, high-
lighting the possible effects of city on their functional
specilalisation.

Chapter V examines the spatial patterns of sett lements
hierarchy and searches for uniqueness in their location and
spacing in a metropolitan setting.

Finally chapter VI gives a summary of the observations
made in the text and general conclusions derived from this

study.

I.8 Madras city and its Hinterland - Physical and_
Cultural Setting

The city of Madras is situated on the east coast in
latitude 13 North and longitude 80 15' East. It is an

important port on the east coast.
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The climate of Madras city and its hinterland is esgen-
tially tropical. It is, however, more equable than the
climate of North India, sunmers'-being' less hot and winters
less cold. The maximum temperature hardly exceeds 110°F
(43’ ¢) and the minimum seldom f£alls below 65 F (18°C). The
climate of Madras is determined by its configuration and
situation a5 well as relief and proximity to the sea. For
most part of the year it is exposed to the full blast of
the monsoon. But the hinterland as a whole receives most

28

of the rain in October through December. The annual raine

£all is 40" - 45" (1016 - 1143 mm).

The city of Madras has emeg.ged' as the fourth biggest
city in the country. Strictly speaking its éite has no
advéntages whatevei: except that its position midway between
Penner and Ponnaiar probably counts for son's‘at:l'nlng."""9 About
300 years ago. when the site at Madras was chosen as a
settlerent by the British traders, it was nothing more than
a tiny village. From an obscure hamlet, the city expanded
with thé Fort St. George as the nucleus and it has now grown
as an important metropolis. From a population of 4 lakhs in

1871, it has grown to such a size as to accommodate about

28. Census of India, 1961, General Report:, 'ramil
: . Nadu _

29. O.H.K. Spate, India, Pakistan é‘nd Cevion, The“Region's
{Methune & Co. Ltd., London, 1972),
PDe 745.



25 lakhs in 1971. During this century, the highest decadal
growth wvas during 1941.51 with an increase of 65.3%. 1In this
decade, the limits of the city was extended £rom 30 sq. miles
to about 50 sqg. miles. The city limit bas not been extended
after this. \ |

The growth of the city in the first stage was due to
the con;x\emial activities of the English. The opening of a
port, the establishment of a spinning and weaving mill (Binny),
light and medium engineering industries and the electrification
of the sub-urban railway tract encouraged the industrial
growth. Bes,idgs. a large number of educational, institutional
and technical institutions were established. The Five Year
Plans also brought about the establishment of some important
large scale vindustrial ventures like the Integral Coach Facgory
(I.CWF), Hindustan Teleprinters, Surgical Tools Factory etc.
The city being the administrative headquarter of the State of
Tamil Nadu also influenced the economice growth of the citye.

The city is rectangular in shape. Roads éoming from
outlying places converge at the point known aé Parry's corner
lying between port and fort. The south Beach road along the
qoast; Mount Road, Poonamallee High Road branch off from this
point. The Railway lines also converge somewhere near this
point. As Madras grew in importance, it started growing along
these radial roads and railway lines and in this process, the
city engulfed the nearby vi]:lages of Chepauk, Triplicane,



Mylapore, Teynanpet and Perambur. Thus the city has tended

to grow all around except the east.

China Bazar and Mount Road continue to be the chief
places for shopring and entertainment, though each major
residential l_ocality has developed its own shopping centre.

As the gity could not accommodate new industrial units,
satellite towns like Avadi, Ambathur, Tiruvotiyur etc. have

come up around the citye.

I.9 Primate Nature of Madras city in the surrounding Area
The rank.size rule is an enpirical regularity found in

the urban system of many countries of the world. When rank-

size rule-?'o_ -is applied to Madras city and other towns located

within 100 mile radial distance from it, Madras emerges as

a primate city. Table I.l1 gives the results of the applicatior
of rank-size rules.

Table I.l shows that the second ranking town Vellore
and the third ranking town Nellore have just one-eighteenth
population of the first ranking city Madras whereas they are

30. The rank. sizelrule relationship can be expressed as
; P = Py (n) ““where P, is the population of the nth
town in"the series 1, 3 3,e000c0000esen in which all

" towns in a region are arranged in descending order by

population and P; is the populat ion of the largest
town (Primate city). Ref. Peter Hagget - Locational
1971)

Analysis in Human Geograghx (Edward Arnold,

PPe 101.
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TABLE . T.l \

Application of the Rank-size Rule to all Class
I & IT Towns within 100 Mile Radial Distance

' Name of city/town Rank of popu- Actual popu- Proportion of

lation size lation size population to

that of first

. * ranking city
: (Madras)

' Madras 1 2,469,449 1
Vellore 2 139,082 1/18
Nellore 3 133,590 1,18
Kanchipuram 4 110,657 1/22
Cuddalore 5 101,335 1/24
Pondicherry 6 90,637 1/27
Tﬁ.irumtiyur 7 82,853 1/30
Avadi - 8 77,413 1/32
Tirupathy 9 65,843 1/37
Alandur 10 65,039 1/38

_ Chittoor 11 63,035 -1/39
Thiruvannamalai 12 61,370 1/40

- villupuram 13 60,242 ,1/41'
Pambaram 14 58,805 1/42
Anbur | 15 54,011 1/45
Pallavapuram 16 51,374 1/48
Diss

N,233;7:7. 441 ‘N7

L8




expected to have atleast half and one third respectively of
the population of Madras city. The population size of other
towns is aiso much lower than what is expécted by rank size
rule. All these point out the primate nature of Madras city

around hundréd milese.
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CHAPTER . II

DELIMITATION OF CITY - HINTERLAND CF MA

' II.1 Criteria adopted for hinterland delimitation
-The-purse of this chapter is to define and delimit
the hinterlaz\aé?bomdary of Madras city. Ideally, the most
important metfbipolitan functions should be chosen as measures.
In practice, however, this is impossible because of lack of
data. In the western _countfies more comprehensive data on
many characteristics both economic and demographic aspects
are available e.g. volume of trade retail and whole sale,
newspaper circulation etc. mfdrtunately in Ind:i.é. such data
are not availaiz:’ie. So one has to satisfy himself with census
data on populatioh. . The rationale behind using population
data for delimiting hinterland is that, in modem society
the metropolis has tended more and more to control the condi-
tions of life of the popﬁlation in the areas surrounding the
metropolis. If 'chis hypothesis be true, then the surrounding
ot hinterland popuiation should be ‘spatially organised atleast
loosely with reference to metroﬁolis. This organization should
manifest itself in a series of gradients in thé characteris-

tics with reference:té spatial distance from the metropolis.l

1. T.R. Anderson and Jane Collier, "Metropolitan dominance
and. the Rural Hinterland", Rural Sociologv,
vol. 21, 1956, pp. 34 - 47.
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That is, thg urban »:lnfluence must decrease with distance.
A short coming of this method in using population data alone
is that it indicates m:re of hinterland‘'s reaction to urban
inf luence than its ecor;omic _interdependence on the city.

In this study, ppéulation data are used to delimit the
hinterland boundary of | Madras city region. The demographic
characte_ristiés exrployéd, each measures a different aspect of
urbanisation. The following population‘characteristics are
chosen as they are considered more reliable indicators of the

degree of urban influence on the hinterland.

_ 1. Sex Ratio - _ . _
2. (a) male participation rate in labour force
{b) - Female participation rate' in labour force

3. Proportion of agricultural workers in the working
force : ’

‘4. Density of population

5. Proportion of urban population

6. (a) mlé literacy rate |
(b) Female literacy rate

¥While the first three indicators are negatively related
to urbanisatién, the latter three are positively related.

- In most of the studies using population data for hinter-
land delimitation, it is fownd that the bowmndary was fixed at
the place where the value of the chosen indicators say density
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of population equalled the rural density of the country or
,state; The resulting hinterland is always small in areal
extent. Poi'“:lnstanc‘e in the study of Ellefsen?'. the hinter-
vlands of Indian cities extended outward from the city not more
than fifteen miles. This has made observers to say that in
India modernisation stops at the edge of the city. This con-

cept seems tQ emerge from two not so well conceived notions.

1. In Mdia, a large nutber of villages in the interior
remain tied to a barter economy and do not receive any influenc:
from the city. They meke a world by themselves and therefore
cannot be included in any hinterland.

2. The small areal extent of the Indian city hinterland
FJo] i;nagihed is attributable to the stage of the development
of the comtry. In other words, a city hinterland in India
has to be very small because of a low level of economic deve-
lopment. |

- This notion is wtenable. The villages in India, though
least urbanised or not at all urbanised and apparently isolated,
always look to one city or the other for the supply of certain

essential non agricultural commodities and certain sérvices.

2. Richard A. Ellefesen, City hinterland relationships in
India with special reference to the
hinterlands of Bombay, Delhi, Mad-
ras, Hyderabad and Baroda, Indias
Urban Future, Ray Turner (ed.
(Oxford University Press, Bombay),
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Such a village may not be directly linked with the city but
they oper_até the economy through small market centres located
at different levels of hierarchy._ The rural.urban relation- |
ship may not be very conspicuous in India, yet it has an

‘wnquestionable existence. »

L J
.

e have therefore chosen a slightly dif ferent cut off
point for fixing the hinterland boundary. Instead of fixing
the hinterland boundary at the zone where urbanization index
equals state or national averagé, we have fixed the boundary
at the zone where the city's influence is fully worked out in
all directions and the index reaches the lowest ebb. Beyond
this zone, the urbanisation index will show a reversal of the
trend. This we assume to be the result of the competition
of fered by other urban centres in the neighbourhood. There-~
fore‘, the areas lying in this zone énd beyond will belong to
the hmterlaxi::i of these competing urban centres.

II.2 Method of Analysig

Fqi' the purpose of our analysis, the Madras city and
the area surrounding it over a radial distance of 100 miles
was taken into considérat:ion. The study is based on secondary
data from the General Population Tables published by the
Census of India for 1971 for the s.t.ate»of Tamil Nadu and
Andhra Pradesh and the Union Territory of Pondicherry. Taluk

\

was taken as the unit of observation.

‘ Madras city and the area surrounding it was divided
into eight concentric zones. The city of Madras forms the



first zone. Table IX.l shows the radial distance of each

zone, and the number ard the name of taluks coming under each
of the zones. In most cases, the taluk bowmdary cuts across
more than one zone. In all these cases, the taluk was assig-

ned to that zone where greater part of the taluk is lying.

‘The selected urbanisation indices based on taluk level
data are given zone wise in Table II.2. In each column of
the table, a dash is marked where the urbanisation index
shows a reversal of the trend.

IX.3 Results of Analysis

-

A significant gradient relationship was discovered in
the successive concentric zones. The negative indices of
urban isat ion i.e.v sex rat.io. participation rates in the labour
force and proportion of agricultural workers in the working
force show an ypward trend with increasing distance from
city centre upto first four zones and in the case of sex
rat;io) this ti:end is noticed even upto first six zones. There-
after the value of indices fluctuate between one zone and

another.

The positive indices i.e. density of population, propor-
tion of urban population and literacy consistently decline
uptd four zones and beyond this zone their values also fluc-
tuate from zone to zone. Thus from zone 1 to zone IV there |
is consistency in the trend of all indices whether positive

or negative.



TABLE -~ IJT.1

Distributio_t_; of Taluks - by Zone

Serial No. of No. of Name of Name of Name of
the zone and Taluks Taluks District State
radial dista-
nce from city
Centre
I 0.4 miles 1({Dist.) | Madras city Madras Tamil Nadu
II 4 - 10 miles |1 Saidapet Chingleput |Tamil Nadu \
IIX 1‘0 ~ 20 miles | 1 Sriperumlndur Chingleput |Tamil Nadu
IV 20 - 30 miles | 2 Pooneri Chingleput |Tamil Nadu
o Tiruvallur
V 30 ~ 40 miles |2 Kanchipuram Chingleput |Tamil Nadu
L Chingleput , -
VI 40 - 60 miles |7 Pirutani Chingleput | Tamil Nadu
Madurantakam Chingleput |(Tamil Nadu
Arakonam North Arcot)|Tamil Nadu
Cheyyar North Arcot|Tamil Nadu
Satyavedu Chittoor Andhra Pradesh
Puttur Chittoor Andhra Pradesh
Sulurpet Nellore - . | Andhra Pradesh
VII 60 - 80 miles |9 Wallajahpet North Arcot| Tamil Nadu
Wandiwash North Arcot| Tamil Nadu
Arni : North Arcot| Tamil Nadu
Arcot . - North Arcot| Tamil Nadu
Tindivanam South Arcot| Tamil Nadu
Chittoor Chittoor Andhra Pradesh
Kalahasti. Chittoor Andhra Pradesh
Gudur Nellore Andhra Pradesh
Venkatagiri Nellore - Andhra Pradesh
VIII 80 -~ 100 miles| 12 Vellore North Arcot| Tamil Nadu
‘Polur North Arcot| Tamil Nadu
Tiruvannamalai| North Arcot Tamil Nadu
Gingee . South Arcot| Tamil Nadu
i Vilupuram South Arcot| Tamil Nadu - .
Cuddalore South Arcot| Tamil Nadu .
Pondicherry Pondicherry| Union Territory
_ R of Pondicherry
Bangarupallam Chittoor Andhra Pradesh
Chandragiri Chittoor Andhra Pradesh
Rajampet Cuddapah aAndhra Pradesh
Nellore Nellore Andhra Pradesh
Rapur Nellore ‘ Andhra Pradesh




TABLE - II.2 &

Urbanisation Indices - By Zone
Zone Sex ' Male Partici. Female Partici- %agri- Density Zurbap
Ratio pation rate <cipation rate workers of . PopPu-
: in t Popu-  lation
working .13'95.9.13
force Ko
I City 904 49 5 2 19293 100 T 53
II 4 - 10 miles 906 - 51 7 18 11781 79 65 43
III 10 - 20 miles 943 54 12 54 427 48 55 29
IV 20 - 30 miles 957 51 14 78 288 25 44 20
V 30 - 40 miles 963 55 11 63 311 29 52 26
VI 40 - 60 miles 975 58 19 80 229 18 20 8
VII 60 - 80 miles 970 57 18 76 264 18 22 9
VIII 80 - 100 miles 963 55 14 74 332 25 24 11




The urban indices are controlled by the competition
of fered by neighbouring urban centres also which can offer
~ similar or better services than Madras city. In zone five
and beyond the influence of the competiting urban centres
are strong enough that the urban . indices start £luctuating.

Thus thirty miles which is the upper limit of the radial
distance for the fourth zone is fixed as the limit where the
urban influence of Madras Metropolis fades out. Therefore
the boundary of Madras city h:l.nteflana éxbends about thirty
miles from the city centre and it indicates the extreme range
of Madras city's urban influente on the hinterland. Madras
city, as it g‘:_loes,'vf_acing the Bay of Bengal on an even coast
. 1ine, its urban influence extends in three directions only.

All settlements located at about thirty miles' distance
from city centre were marked on the map and a bounda-ry line
of the hinterland was drawn touching all these settlements.
Fige. II.ll and Fig. II.2 show the resultant hinterland.
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CHAPTHER -~ IIX
INTERDEPENDENCE BE‘I‘WEEN CITY AND HINTERILAND
III.1. Introduction

_'rhe territorial extent of the influence exerted by
Madras city has been determined in the preceding chapter.
This chapter is concerned with a more specific reference to
the details of interdependence between the city and the.
various segments of the hinterland. It also indicates how
much the strength of influence is conditioned by distance
and accessibility to the city. For convenience, these inter
relationships are grouped under four headings ¢ (i) Demo-
graphic, (ii) Social, (iii) Economic and (iv) Social ameni-
ties.. |

IIT.2. Method of Analxsis

- The concentric zone model was used for the analysis
of data. Upon examination of the map, it was found that a
few towns in the hinterl_and are linear in form and situated
along the railway lines radiating from Madras city and that'
one mile radius would be too small to cover the entire town
in one zone. Therefore, concentric zones were fixed at two

mile intervale.



The interaction between the city and hinterland is
channelled along particular routes -~ notably along lines of
transport and commwmication. The urban influence spreads to
the hinterland vigorously along the radiating arteries -while
interstitial settlements feel the urban influence less inten-
sely. Accessibility is thus a key factor in 'spreading the
effects of urbanisation in the hinterland.

The settlenients in the hinterland were, therefore, first
classif ied into concentric semi circular zones and themn within
each zone, they were sorted out into two categories - (1)
corridor settlements and (ii) interstitial settlements. The
first category consists of those settlements situated within
two miles of distance from any one of the three major arter-
ies connecting the city with the hinterland. The settlements
not so situated were put into the second category called
tinterstitial settlements'. This was done in order to study
éeparately both distanc_e ‘decay function and the role of
transport lines in carrying the urban influence into the
hinterland. The location of a settlement within a zone was
determined by its distance from Fort St. George which is the

city centre of Madras.

The three corridors radiating from Madras city are -
(i) Madras - Coimbatore Railway line, (ii) Madras - Madurai

Railway line and (iii) Madras - Vijayawada Railway line.
Roads also run parallel and very close to the above three

Railway lines.
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The city of Madras forms the first zone and extends .
about 4 miles from city centre. The hinterland was divided
into 13 more concentric zones starting from fourth mile and
ending with thirtieth mile. The _three corridors converge
upon Madras city in a spoke like fashion, the second zone
(4 - 6 mile zone) is not only close to the city in absolute
distance, it is also highly penetrated by railways and high-
ways, that all the settlements are within easy reach of the
city. Proceeding outwards, the zones increase in total areas
and towards the rim of the hinterland, i.c. at 30 miles,
the spokes become farther apart. This means that the number -
- of interstitl:ial settlements rises progressively as the dis-

tance from the éity centre increases.

Table III.1 gives the number of settlements in each

Zone .

‘ As a first step, population and social amenities data
collected at village level were aggregated by zone, by corfi-
dor and by interstitial sectors. They were then coriverted
into proportions and ratios in order to remove the biases
aris:lhg ';froz,n mequal population size of different sectors.

To explain the metropolitan influence on the hinterland, a
few hypotheses were set up. Sinmple regression analysis was
used to test the hypotheses.
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TABLE - IIT.1

Distribution of Settlements by Zone

S.No. of Radial distance  No. of No. of Aggregate no.

the zone from city centre corridor Inters- of settlements
settle- titial
ments settle-
' ments
I Madras Eity
0 - 4 miles 1 - 1
hx 4 - 6 miles 7 - 7
III 6 - 8 miles 7 11 18
v 8 - 10 miles 7 34 41
v 10 - 12 miles 9 34 43
Vi 12 = 14 miles 10 . 41 51
VII 14 . 16 miles 15 44 59
vViII 16 ~ 18 miles 19 56 75
X 18 ~ 20 miles 11 68 79
X 20 - 22 miles 23 62 85
XI 22 - 24 miles 18 59 77
XI1I 24 - 26 miles 16 77 93
XIII 26 -~ 28 miles 9 64 73

bigyaT 28 -~ 30 miles 23 82 105
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PART . 1

DEMOGRAPHIC INTER-RELAT JONS

A. Densit £ Population :

The first hypothesis is that population density decreases
with increasing distance from city centre. The densities
analyzed are the total population densities for a number of

tances from the city centre. Such a calculation assumes

that thé.se pParts of a hinterland which are the same distance
from the city’ centre also possess a similar morphology. The
other assumptions underlying the hypothesis are that the

most desii:able and hence more expensive sites ‘fo_r all ur_bén
land uses lie close to the city centre where maximum accessi-
bility is provided by converging ﬁransport routes. The farth_ex
a settlement lies from the city, the lower is the valuve of

its land. These lower land values encourage lower intensity
of use away from the centre. The workers f£ind transport costs
a more important part of their budget and they tend to live
closer to the centre where they have more immediate accessi-
bility to their jobs. As a result they can only afford to
utilize relatively small amounts of this more expensive land
for their houses and thus live at high density. The more
distant a settlement is from the city, the land is cheaper

and people utilize - more of it for théir houses. Besides,
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more and more land is put to agricultural uses. Thus the
density of population must decline with increasing distance

from city centree.

~ Table III.2 shows that there is intense crowding in the
city. About 19,293 persons are packed into every sqe. kme
But £rom this peak, there is very rapid drop in density from

the first zone to the second zone.

The high density noticed along the corridor is dve on
the one hand to some overflow of city population which takes
up residence in accessible hinterland settlements while on
the other hand people from the most isolated interstitial
villages also move closer to the corridors where they can
easily benefit from city contacts. 1In the interstitial
settlenents densities are controlled more by the typé of
agriculture practiced than by the distance from city. There-
fore in the interstitial settlements the density is always
much lower than the corridor settlements of the same distance

from city.

The coefficient of correlation between dens ity and
distance is ~0.57 which confirms the hypothesis that varia-
tions in density in the hinterland are inversely associated
linearlly with variations in distance.

The distance from city centre explains about 35%
variations in population density along the corridfors and
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TABLE - IXX.2

Correlation between Density of Population and
radial distance from city centre

Zonal number and. S
radial distance Corridor Interstitial Aggregate
from city centre settlements settlements

Density of Popuylation per sgquare kilometre

I O~ 4 miles .19293 - 19293
I1 4 - 6 miles 2462 - 2462
) III 6 -~ 8 miles 2116 1232 1761
IV 8 - 10 miles 3248 704 1512
V 10 ~ 12 miles 475 447 453
VI 12 - 14 miles 1702 622 1084
VII 14 - 16 miles 1567 460 778 ‘
VIII 16 - 18 miles 518 259 314
X 18 - 20 miles 445 . 241 285
X 20 - 22 miles - 316 270 . 281
XTI 22 - 24 miles 432 221 259
XIT 24 - 26 miles 478 229 268
XIII 26 - 28 miles 796 179 291
- XIV 28 -~ 30 miles 379 221 247
a intercept 7904 .64 1052.45 7440.98
b regression coefficient -342.74 ~34 .90 ~335.78
r coefficient of correlat-
ifon -0.59 -0.82 -0.57
R2 coefficiejﬁt of deter-
mination : «3472 «6718 «3251

Calculated values of 't! 2.56* _ »4.52** 2.43%

* For 12 degrees of freedom the tabulated values of ‘t' at 1% and
5% levels of significance are 3.06 and 2.18 respectively.

** For 10 degrees of freedom the tabulated values of ft* at 1% and
5% levels of significance are 3.17 and 2.23 respectively.
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67% of the variations in the interstitial settlements.

B. Sex Ragg

The second hymtlesié on demgraphic- inter-relations

is that the sex ratio improves with :lncreasing distance from
city centre. The hypothesis is bésed on the following pre-
mises. The pull to the city, the demand of labour and the
employment opportunities in the city lead to a drain of man-
power from the hinterland. Rural-urban migration is selec-
tive and ;nvoli}es essentially male labour which migrates to
the city and its outskirts wherever industries are located.
-As a result, the populatién of the city and its immediate
vicinity will be‘ rore masculine than that of the hinterland.

Table III.3 shows that even in the hinterland the sex
ratio is low. The low sex ratio in the hinterland is mainly
due 1;0 differential births and differential deaths among the
two sexes. The male selective migration depresses fu;i:her
the alréady low sex ratio nearer the city. Another feature
to be not-ed‘ is that the sex ratio of corridor séttlenents is
"always lower than /that of the interstitial settlements located

at corresponding distance from city centre.

About 55% variations in sex ratio along the corridor
and 43% variations in the sex ratio in the interstitial settle
ments are explained by distance from city centre.

The coefficient of correlation between sex ratio and
~ distance is 0.84 which confirms the hypothesis that variations
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- TABLE - IIX.3

Correlation between Sex Ratio and Radial Distance
from City Centre

Zonal number and - Corridor Interstitial  Aggregate
radial distance settlements settlements
from city centre

}Sex Ratio

I 0-~4 ‘m:l_.les 904 - 904
Ir 4 - 6 miles 923 - 923
III 6 - 8 miles 874 949 895
IV 8 - 10 miles 893 941 908
V 10 - 12 miles 927 950 945
VI 12 - 14 miles 903 929 912
VII 14 - 16 miles 899 964 926
VIII 16 - 18 miles 962 - 964 963
X 18 - 20 miles 937 | 978 964
X 20 - 22 miles 931 974 962
XI 22 - 24 miles 962 - 970 968
XII 24 - 26 miles 937 983 971
XITI 26 - 28 miles 955 961 958
XIV 28 - 30 miles 955 964 962
a intercept . : | 887 .31 . 934.60 896.74
b regression coefficient 2.42 1.44 2.72
r coefficient of cofielat-
. ion _ 0.74 0.66 0.84
RZ coefficient of deter- 5451 .4341 111
- “mination

Calculated ¥alue of f't! 3.90* 2.76*%% 5.55**

* Por 12 degrees of freedom the tabulated value of 't' at 1% and 5%
levels of significance are 3.06 and 2.18 respectively

" Por 10 degrees” of freedom, the tabulated value of 't' at 1% and
5% levels of significance are 3.17 and 2.23 respectively.



in sex ratio are. directly associated linearlly with varia-
tions in distance.

The regression analysis indicates that the rate of
change in sex ratio is much faster along the corridors than
along’ the interstitial sector. Since the calculated value
of 't' for corridor is 3.90, the relationship is significant
at 1% level of significance. 1In the case of interstitial
settlements the calculated value of 't' comes to 2.76 and

therefore it is significant at 5% level of significance only.

PART - II

SCCIO-CULTURAL INTER-RELATIONS

A. General Literacy Rate

One of the hypotheses under social interdependence is
that 1ite:acy level declines with distance from city. The
logic behind the hypothesis is that city and its suburbs
have wider educational facilities and that there is greater
need for education to handle complex urban functions.

Table III.4 shows the ge_neral literacy rates at fixed
distances from the city centre. The literacy is makimun in
the city, moderate in the inner zones which are suburbs of
the city and very low in the outer zones which are rural

arease.
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TABLE . III.4

Correlation between General Litérag Level and
Radial Distance from City Centre

Zone number and A _
radial distance Corridor Interstitial Aggregate

from city centre . settlements  settlements

General Literacy Rate 7
I 0« 4 miles 62 - 62

II 4 - 6 miles 58 - 58
"III 6 - 8 miles 55 48 53

IV 8 - 10 miles 60 38 53

V 10 - 12 miles 38 40 40

VI 12 - 14 miles 57 39 51
VII 14 ~ 16 miles 50 36 50
VIII 16 - 18 miles 44 27 33

X 18 - 20 miles 48 29 35

X 20 - 22 miles 38 35 36

XI 22 - 24 miles 45 32 36
XII 24 - 26 miles 40 34 35
XIII 26 - 28 miles 48 27 38
'XIV - 28 - 30 miles 35 ' 3 32
a intercept 61.81 46,01 60460
b regression coefficient ~0.80 ~0.63 -1.06
r coefficient of éorre- ~0e73 ~0.75 -0.88

lation
R2 coefficient of deter- '  .5340 +5599 <7677
mination '

Calculated value of ‘*t° 3.81* 3.70_** 6 62%*

* For 12 degrees of freedom the. tabulated values of 't' at 1% and
5% levels of significance are 3.06 and 2.18 respectively.

. ** Por 10 degrees of freedom the tabulated values of *t' at 1% and

5% levels of significance are 3.17 and 2.23 respectively



The correlation coefficient between general literacy
and disténce is -0.88 which confirms the hypothesis that varia-
tions in general literacy are inversely associated linearlly

with variations in distanceg

‘About 53% variations in literacy along the corridors
and 56% variations in the interstitial settlements can be

explained by distance from city centre alone.

Reéression analysis has borne out the fact that literacy
level declines more rapidly along the corridors than along
the interstitial sector. Fér both corridor _and interstitial
settlements, the calculated values of 't! are more than the

tabulated values of 't' at 1% level of significance.

B. Male-Female Literacy Differential

Yet another hypothesis tested is that sex-wise disparity
in J;iteracy' widens as one nbves from eity to the hinterland.
It is common knowledge that cities have always produced and
perpetuated a style of life different from that of the surround
ing rural areas. Since the urban dweller has to adjust conti-
nuously to a wide variety of new and strange things and events
and new ideas, his reaction to newness and change is -likely
to be very different from that of rural inhabitant. The typi-
,cal uwrban person is more sophisticated and less bound by
traditional values whereas the rural dweller still has tradi-
tional préjudices against female education.

i
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The sex equality in literacy was measured in the

following manner.

Literacy equality index = Female literacy rate x 100
. Male literacy rate

A vale of 100 indicates there is coupleée equality between
males and females in literacy. A value of less than 100
implies a comparatively lower female literacy rate and a
value of more than 100, a comparatively higher literacy rate

among females. -

_ Table III.5 shows that the disparity in literacy level
between male and female is very wide in the interstitial
sector which is basically rural in character. For most
parents in rural areas, female education has little economic
value since there are strong prejudices against their employ-
‘ment outside their own home or farms. Female children

suffer a relative neglect and the same is the case with
their education. They are also not permitted much mobility
and may not be ser;t to a school even in an adjoining village.
Even in the corridor settlements the parity between sexes. |
in the matter of education declines as one moves away from
the city. This negative relationship is supported by the
data.

The coefficient of correlation between literacy equality
index and distance is -0.89 which confirms the hypothesis

that sex differentials in literacy increase with distance



- 50 -

TABLE ~ III.5

Correlation between Male-Female Literacy Differential
and Radial distance from city centre

1}

Zone number aiad

Corridor

radial distance . Interstitial Aggregate
from city centre settlem_e_n’cs settlements
Ratio of Female Literacy to Male Literacy Rate
I 0«4 miles 75 | - 75
II 4 - 6 miles 72 - 72
*III 6 - 8 miles 65 49 62
IV 8 = 10 miles 71 49 66
V 10 - 12 miles 51 54 55
VI 12 - 14 miles 67 53 63
VII 14 - 16 miles 70 47 61
VIII 16 -~ 18 miles 61 39 49
X 18 - 20 miles 58 39 47
| X 20 « 22 miles 47 46 . 46
XI 22 - 24 miles 66 41 49
XII 24 -~ 26 miles 48 43 41
XIII 26 - 28 miles 59 41 52
XIV 28 - 30 miles 47 42 45
a intercept 74.11 54.25 73.61
b regression coefficient --0.81 -0.50 " -lell .
r coefficient of corre- . )
_ lation -0.70 -0.70 ~0.89
R? coefficient of deter-  .4960 .4883 .7876
mination _
3.124* 6.93%

Calculate

d values of 't

3.52%

* For 12 degrees of freedom the tabulated values of *t' at 1% and
5% levels of significance are 3.06 and 2.18 respectively.

** For 10 degrees of freedom the tabulated values of ‘t' at 1% and
5% levels of significance are 3.17 and 2.23 respectively.



from city. About 50% variations in disparity along the
corridors and 49% variations in disparity noticed in the
interstitial settlements are explained by distance from

city.

The calculated value of *t' for corridor settlements
is higher than the tabulated value of 't' at 1% level of
significance. With regard to interstitial settlements, thé
calculated value of 'tv' is greater than the tabulated valuve
of 't' at 5% level of significance. '

PART - IIX

ECONOMIC INTER-RELATJIONS -

A. Labour Force Participation

- The f£irst l'ypot}'iesis'tested under economic inter- -
relations is that participation in labour force will rise
with distance from city. This flows from the premises that
in the city and in the most urbanised zones arownd the city,
a big -éhunk of youth population will be in the education
system and therefore withdrawn from the labour force. On
the other hand; in the hinterland where agriculture is the
main stay of life, a larger fraction of both young and the
aged can be gainfully employed. Therefore labour force
participation rate: will tend to rise away from the city.
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The analysis is confined to male workers only since they
are more consistent in definition andv reporting in the

Censuses.

Table III.6 fumishes the male labour force partici-

pation rates zone-wise for corridor and interstitial settle-

mentse.

The coefficie_nt of correlation between labour force
participation and distance is 0.88 which confirms the hypo-
thesis that variations in labour force participation are

directly associated linearlly with variations in distance.

The distance from city can explain about 20% variations
in male labour force participation rates along _the corridors
and 77% among the interstitial settlements. The male labour
force participation rises more rapidly along the interstitial

sector than along the corridor sector.

The calculated 't*' value of 2.40 for corridor settle-
ments is significant at 5% levell and the calculated ‘'t*
value of 6.80 for interstitial settlements is significant
at 1% level. |

B. TYorkers in Primary and Non-Primary Sectors
The next hypothesis is that the ratio of non-primary

worker to primary worker diminishes with distance from the
city. Towns and cities owe their existence to the growth

of commerce and industry. The types of employment associated



TABLE - III.6

Correlation between Male Labour Force Participation
Rate and Radial distance from city centre

Zgnal nunber é.nd - _
Radial distance Corridor Interstitial Aggregate
£rom city centre “ _settlements gettlemnts

Male Labour Force Participation Rate

I 0«4 miles 49 - 49
II 4 - 6 miles 47 - 47
. III 6 - 8 miles 51 51 _ 51
IV 8 =« 10 miles 49 53 50
V 10 -~ 12 miles 54 52 53
VI 12 - 14 miles 49 53 50
VII 14 - 16 miles 48 55 51
VIII 16 - 18 miles 52 | 57 55
IX 18 - 20 miles 50 58 55
X 20 - 22 miles 52 57 56
XI 22 = 24 miles 52 59 57
XIi 24 - 26 miles 52 58 56
XIII 26 - 28 miles 50 59 55
XIV 28 = 30 miles 53 57 56
a intercept - 48.66 | 49 .63 _ 47 .67
b regression coefficient 0.12 0Q34 | 0.33
r coefficient of corre-  0.51 0.88 0.88
: lation
82 coefficient of deter- 2581 .7689 7717
mination

Calculated values of ‘t! N _2,_40* - 6f39f* , 76.6_0*

* For 12 degrees of freedom the tabulated values of ‘t! at %
and 5% levels of significance are 3.06 and 2.18 respectively.

** For 10 degrees of freedom the tabulated values of 't' at 1%
and 5% levels of significance are 3.17 and 2.23 respectively.



with them can be described as 'Non Primary' and an important
characteristic of urban population is provided by the occu-
pations which they follow. Therefore with increasing distance
from city, it is expected that tﬁe ratio between non primary
worker and male primary wofk:er would f£all 6ff. The culti-
vators, agricultural labourers, workers engaged in livestock
raising, f£ishing and forestry and workers in mining and
quarrying occupations are grouped into ‘Primary sector?®.

" Incluéed in the non primary sector are those workers in manu-
facturing both household and non household sectors, construc-

tion, trade and commerce, transport and service sectors.

Table III.7 shows the ratio of male non primary workers
to male primary workers i.e how many male non primary workers
are there for every male primary worker. Female workers are

ignored because of the unreliability of the data.

Apart from the industries which locate themselwes out-
side the city preferably beyond the corporation limits and
which cause an increase of non primary workers in the settle-~
ments aromid the city, there is also an element of commuting.
The non primary sector of employment dominates in the city
and in the immediate vicinity of the city where there are
industries. The interstitial settlements beyond a limit of
12 miles are not at all affected and are essentially agricul-
tural in employment structure of their population. The urban
influencesv from Madras have penetrated along the rail road .



TABLE - IIT.7

Correlation between Ratio of Male Non-Primarv Workers to Male
Primary Workers and Radial distance from city centre

Zonal number and |
radial distance Corridor Interstitial Aggregate
from city centre | settlements 'settlements

Ratio of Male Nog-?rimagz liorkers to Male Primary Workers

I 0 = 4 nmiles 60.1 _ - 60.1

II 4 -~ 6 miles 14.2 - 14.2

. IIT 6 - 8 miles 1209 2.8 7.0
IV 8 - 10 miles 17.4 | 1.0 4.1

V 10 - 12 miles 2.3 1.0 1.2

VI 12 - 14 miles 7.2 0.8 2.8
VII 14 - 16 miles 5.3 0.8 2.0
VIII 16 - 18 miles 0.8 0.2 0.3
" IX 18 - 20 miles 1.6 0.1 0e4
X 20 - 22 miles 0.4 0.3 0.3

XI 22 - 24 miles 0.6 0.3 0.4
XTI 24 - 26 miles 0.8 0.2 0.4
XIII 26 - 28 miles 1.6 0.1 0.5
XIV 28 - 30 miles 0.4 | 0.2 0.3
a intercept . 29.68 2409 25.02
b regression coefficient ~1.30 -0.08 -1.15
~r coefficient of corre-~ -0.70 =076 ~0.62

lation ‘
R? coefficient of deter- «4895 5824  © .3806
minat ion |

Calqulated values of *'t!? 3.51% 4 .00%* 2.80%

* For 12 degrees of freedom the tabiillated values of *t! at 1% and
5% levels of significance are 3.06 and 2.18 respectively.

** For 10 degrees of freedom the tabulated values of ‘t' at 1% and
5% levels of significance are 3.17 and 2.23 respectively.



throuéh a string of industfies along the arterie‘srof trans--
port and here it is confined to a distance of 16 miles within
which cgmmica'tion is possible by bus or train. It appears
that railways are an inportant factor in weaning the rural -
ropulation of its agricultural occupa-tioné. This is evident
from the fact tﬁat the ratio of non primary workers to primary
workers is considerably higher in the corridors than in the
:mterstit'ial settlements of comparable distance from the

city.

The coefficient of correlation of -0.62 between the
ratio of non-primary worker to primary worker and distance
confirms our hypothesis_they are negatively relatesd.

The distance from city explains about 49% variations-
in the ratio along the corridors and 58% variations in the
interstitial settlements.

Simple regression analysis has brought about the fact
that the rate of decline in the ratio of non primary ;vor}cers
to primary workers is small in the interstitial sector when
compared to corridor sector. Both along the corridoré and
also in the interstitial settlements, the computed 't; values
are observed to be signif icant at 1% level. |

C. Sex Ratio of Wdrkers

Yet another hypothesis tested is that the ratio of
women to men in labour force will decline in non primary
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sector and at the same time rise in primary sector with

increasing distance from city centre.

Customs and traditions restrict in a large measure
industrial and allied occupations for women. But the hold
of customs and traditions are weak in urban areas. Therefore
the ratio of women to men worker in non primary sector will
be large in the city and its immediate environs but will
taper off towards the hinterland.

On the other hand in rural areas, few women are employed
in any work outside the home or théir farms. The women gene-
rally take part in light field work or similar pursuits, which
need' little education. and which d not require them to work
shoulder to shoulder together with men who are not their
relatives. Therefore in the hinterland the sex ratio of
primary workers will be greater when Compared with that of
the city.

Table IIX.8 shows the sex ratio of ‘pr:lmary workers and
Table III.9 the sex ratio of non-primary workers.

Though there is a slight increase in the sex ratio of
primary workers and a small decline in the sex ratio of non-
primary workers with increasing distance from the city the
relationship is not statistically significant. The computed
¢! values both in the case of primary and non-primary workers
are much lower than the tabulated values of 't' even at 5%

level. The hypothesis is therefore rejected.



TABLE -~ III.8

Correlation between Sex Ratio of Primary Workers
and Radial distance from city centre

Zonal number and
radial distance ' Corridor Interstitial Aggregate
from city centre _settlements settlements

Sex Ratio of Primary Workers

I 0.4 miles 42 - 42
II 4 - 6 miles 79 - 79
TITI 6 - 8 miles 95 111 105
IV 8 = 10 miles 45 264 223
V 10 = 12 miles 500 390 | 409
VI 12 - 14 miles 169 233 213
VII 14 -~ 16 miles 250 303 289
VIII 16 - 18 miles - 310 224 246
. IX 18 - 20 miles 366 274 | 289
X 20 - 22 miles 197 278 258
XI 22 - 24 miles 307 267 277
XII 24 - 26 miles 186 246 234
XIIT 26 - 28 miles 259 220 231
| XV 28 - 30 miles 228 270 261
a intercept ~ 108.63 241.37 129.05
1\» regression coef ficient 6.78 0.85 6.05
r‘\a coefficient of correlation 0.44 | 0.10 0.22
R? coefficient of determi- 1962 0092  .0485
‘, nation - :
Calculated values of 't' 1.73* ‘ 0.30%* 1.95*

* \For 12 degrees of freedom the tabulated values of 't' at 1% and
\5% levels of significance are 3.06 and 2.18 respectively.

** For 10 degrees of freedom the tabulated values of *t' at 1% and
5% levels of significance are 3.17 and 2.23 respectively.

1
{
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TABLE .. III.9

Correlation between Sex Ratio of Non-Primary Workers
_ @3 radial distance from the city centre

. iﬁ! . . ong———

Zonal number and _

radial distance Corridor Interstitial Aggregate
frcl'am city centre settlements settlements

|
Se!x Ratio of Non-Primary Workers

/

/| T 0« 4 miles 94 < - 94
/11 4 - 6 miles 87 - 87
?111 6 - 8 mles 70 88 74
fz:v 8 = 10 miles 97 183 115
f V 10 = 12 miles 271 141 181
VI 12 -~ 14 miles 73 155 | ‘91
VII 14 = 16 miles - 96 164 117
'VIII 16 - 18 miles 66 155 104
"IX 18 = 20 miles 106 78 98
X 20 - 22 miles 48 175 134
XI 22 - 24 miles 62 - 25 | 40
XII 24 - 26 miles 90 130 112
XIII 26 - 28 miles 65 138 77
XIVv 28 '~ 30 miles 65 90 82
a :l.nt_ercept. : 12145 163.01 111.74
b regression coefficient ~1-.84 -2.01 =071
r coefficient of correlation-0.29 ~0.31 -0.19
R2 coefficient of deter- 0836 0951 .0359
minat ion

Calculated values of ‘t'  1.06% 1.02+% 0.66*

*®* For 12 degrees of freedom the tabulated values of ‘*t' at 1% and
5% levels of significance are 3.06 and 2.18 respectively.

** For 10 degrees of freedom the tabulated values of *t' at 1% and
5% levels of significance are 3.17 and 2.23 respectively.
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Absence of significant relationship may be attributed
to several reasons. First the census data on female workers
is suspect particularly'when it comes to primary sector.
For instance, in the hinterland many women may be economically
active by helpmg their husbands or parents in agriculture,
dairying ete. But thercensus authorities may overlook them
as marginal wnpaid family workers. On the other hand in the.
metropolis women may be willing to take up jobs in non-primary
sector too. But they may not be able to do so because of
the heavy backlog of wnemployment among the males too.

PART -~ IV

SOCIAL AMENITIES INTER-RELAT IONS

- The hypothesis here is that the standard of social
amenities will decline with distance from city. As the
societies grow from simple to complex they acéuj.re new sccial
amenities and the metropolis is the héartRof many new social
amenities. But the social amenities which originate in urban
milieu are not necessarily restricted to urban areas. They
dif fuse from city to the rural areas in the hinterland and
tend to be adopted there. But this diffusion process :I:s
hampered by distance friction. Therefore the areas closer to
city will possess higher level of amenities than those farther

from it.

There is no fool-proof method of selecting the variable
or giving weightage to those variables for measuring the



INCREMENTS

v, ,”03?5 N LABOUR FORCE PARTICIPATION  BY  DISTANCE

Oy

&

kil ws ACTUAL  DATA

.. REGRESSION  LINE

| (MTERSTITIAL

e ACTUAL  DATA

e REGRESSION LINE

[T

pisrance 'R mues o Tn

s



»

.-

53,‘

6019 i ~ CORRIDOR

L mmemem .- ACTUAL DAT4

0 -
PRiAKY  WORKER

i - REGRESSION  LINE
oo \ |

p ‘;.uﬁ . : :

% % A " INTERSTITIAL

p - ——

ceminrnen . ACTUAL DATA

s

#
MALE

a——

e — - REGRESSION  LINE

~

O

f f
L8

:'s:;t'“' e SRR P e
&N

PATIO OF MALE

e,

\\
\‘ » - ",
s e ok i o gaowen e . » — . N
H LT T '.'-.’.-.’.‘.~,‘~ ~-?§\T%M~n‘1’1‘?"v.? ﬁar 1
S —_— T T T T R ILIT T R,
‘ “Y e
i
L

T TANCE RN M D

"
M
» uu;\:\‘,e

P AP L C )

s O AEIRONEATIS NGRS | . R ESNRTIRPRORRI . Y . C L T, Pt T ST LT SRR T e
b & ke 8] L R AR >80 T



the levels of development of social amenities. The town and
villagé Directory of District Census Hand Books provide infor-
matioxi about some of the amenities relating to health, educat-.
ion, comunication, protected water supply, Velectrif ication
etc. which héve a more direct bearing on the quality of 1if__e.
These amenities taken together would provide us with a good
indeﬁ: of development of social ame_nities.

To express the level of development of social ameni-
ties in quantitative terms, an appropriate weight was given
to each of the amenities, on the basis of two considerations -
f£irst, on the basis of their relative importance and secondly
on the basis of common observation. An example will clarify
the issue of relative importance of social amenities. If a
settlement has 6ne primary school; it will get say 2 points
and if a settlement has a middle school, which is obviously
- a higher order facility that settlement will be awarded a
value of 4. If the settleneht had an High school as well,
it will get eight points rmore. Sﬁppose a settlment has two
primary‘sch:ols,- it will get two points .only and not four
points, since we believe that if more than one wnit gets loca-
ted in a settlement, it does not anyway increase the level
of social amenities enjoyed by the inhabitants of that settle-
ment. The weights for the variables are given in Table III.ll.

The aggregate score of social amenities was obtained
by adding these weighted variable: values for each settlement
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- in a given zone. This aggregative score for each zone was
divided by the number of settlements in that zZone to arrive
at the index of social amenity of the zone.

‘Table III.10 shows the levels of development of social
amenities at successive distance from Madras citye. _Ihvari-
ably in all zpnes, the'corridor settlements have scored
higher values than the interstitial settlerents. This brings
out clearly the role of transportation networks in spreading
growth impulses £rom city tb the hinterland.

The coefficient of correlation between levels of deve-
]opmént of social amenities ar;ud distance is ~0.72 which con-
firms the hypothesis that variations in the development of
social amenities are inversely associated linearily with

variations in distance.

Distance from city explains about 58% variations in
social amenity score along the corridors and 67% in the ,

interstitial settlerments. . S~

The computed *'t! values for both corridor settlements
and interstitial settlements are significant at 1% level.

PART -~V

GENERALISED PATTERN CF METROPOL ITAN INFLUENCE

It has become evident from the data that urban influence



.ggrre;gtiOn between Social Amenities and
radial distance f£rom city centre

Zonal number and )
radial distance Corridor Interstitial Aggregate
from city centre . settlements settlements .

Index of Social Amenities Degglogment A

I 0«4 miles - 86 . - 86
II 4 - 6 miles 33 - 33
1T 6 - 8 miles 38 23 29
IV 8 - 10 miles ‘45 15 19
V 10 - 12 miles 22 | 16 17
VI 12 - 14 miles 42 14 19
VII 14 - 16 miles 25 14 17
VIII 16 - 18 miles 19 | 9 12
X 18 - 20 miles 26 10 12
X 20 - 22 miles 13 11 11
XI 22 -~ 24 miles 13 11 | 11
XTI 24 - 26 miles 13 10 11
XIII 26 - 28 miles 14 7 8
XIV 28 - 30 miles 10 10 10
a. intercept - 59.09 21.14 48.15
b regression coefficient =1.92 ~0e48 -1470
r coefficient of cqrrélation-0.76 ~0.82 -0.72
RZ coefficient of determi- 5841 .6734 5211
nation

Calculatéd values of ‘'t! 4.17*% | 4 .,80%* 3.690%

* For 12 degrees of freedom the tabulated values of ‘t' at 1% and
5% levels of significance are 3.06 and 2.18 respectively.

** Por 10 degrees of freedom the tabulated values of *t' at 1% and
5% levels of significance are 3.17 and 2.23 réspectively.
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TABLE -~ IIT.11

‘Weighted Scores for 'the Social Amenities

Social Amenity | Weightage'
Primary School 2
Middle School 4
High School 8
College 16

Maternity centre/Health centre
Dispensary/Medical Practitioner.

Hospital

Post Of fice

Telegraph Office

. Phone

Protected Water Supply

Electric Power Supply N
Rutcha Road |
Pucca Road

Bus Stand

0 O » N B O O BN O B

Railway Station

‘Note s~ When a settlement was served by Pucca
road and Kutcha road as well, it was
assigned a score of four only and not
sixXe
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does not spread uniformly in all directions for reasons such
as topographical constraints or the existence of a cheap .
public transport system. Secondly in Madras city as in many
other modern cities economic and social activities do not
focus on a single central city but severzl sub centres sca-
ttered over the city hinterland. Therefore the urban indices
fluctuate slightlﬁ} from zone to zone depending whether or

not that zone has any major satellite town.

Despité these slight fluctuations, one can discern
that a distinct pattern of population and social amenities
development has emerged within the city hinterland. An
inspection of the Figures in Tables III.2 to III.1l0 shows
that the influence of the core city does not decline at cons-
tant rate all through the thirty miles. There are sharp
breaks in the gradient of the hinterland. Along the corri-
dors, the values of urban indices fall steeply at fourth
mile and again at sixteenth mile.- In the interstitial settle-
ments also, a sharp fall in the urban indices is noticed,
at sixteenth mile.

 There are twenty six Aareal wmits (fourteen corridor
segments and twelve interstitial segments) in the city hinter-
land. On the basis of intensity of Metropoiitan inf luence,
an attempt was made to group and classify t?xese twenty six
areal units into more broader and compact zones of metropoli-

tan dominance, metropolitan sub dominance etc. Two things



were kept in mind while grouping the areal wmits. Firstly
the aim was to ensurevthat the population in the emerging
broader zones becone??nmgeneous as possible in terms of
their urban accultufaf:ion- Secondly the assignment of any
areal wnit into one particular zone of influence, i.e.,
placing the like segments together and keeping wnlike seg-
ments apart does not & any violence to the areal contiguity
of the'units considered. Accordingly the city and its

hinterland were arranged into four main zones which is

schematically illustrated in Fig. IIX.1l.

1. Metropolitan core : This is defined as the incor-
porated area of the city and this area lies in rthe
first cohcent:;ic arce.

2. Zone of Metropolitan Dominance ¢ The corridor
settlements in concentric arcs number two to seven
lie in this zone. -

3. Z2one of Metropolitan Sub Dominance s The corridor
settlements in concentric arcs number eight to fourteen
and interstitial settlements in concentric arcs number
three to seven come under this zone.

4. Rural Hinterland : This ié def ined as the interstitial
settlements located in concentric arcs eight to four-

teen.

The problem now is one of the testing the significarce

of differences among these four zones and validating our
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classification. For this purpose analysis of variancel has
been used. The statistic formula has been computed to test
the significance of differences in the urban indices between
the zones. The results of these computations are shown in

Table III.12.

In respect of all the seven urban indices of metropoli.
tan dominance, the ¥ ratios are much greatér than the tabu-
lated values of F ratios with 3 and 22 degrees of freedom at
1% level of significance. This has validated our classifica-
tion and confirmed our hypothesis that the four zones are
homogeneous within and are significantly different f£rom one

another from withoute.

1. The total variations displayed by the 26 segments or
observations are measured by its variance, i.e. the
sums of the squares of deviations from arithmatic mean.
This total variance was broken down into components
associated with specific sources of variation.

In other words, when broader zones are constructed
from smaller units, there are two sources of variations.
There is variation among the wnits within the =zone
{intra-zonal variance) and variations among the zones
(inter-zonal variance). The inter-zonal variance was
divided by the intra-zonal variance to give the variance
ratio or F. If the two variances are equal, the wvalue
of this ratio is one and more F ratio rises above one
the greater is the inter-zonal differentials. In broad
terms, the variance ratio P describes how successful
the grouping procedure has been in keeping like segments
together and keeping wnlike segments apart.

Ref. ¢  S. Gregory, Statistical Methods and the
: Geographer, Iong - Man, 1973,




TABLE - IIT.12

ANALYSIS

CF VAR IANCE TABLE

Index of metronolltan Source of variation Sum of Degree of Mean F_Ratio®
influence squares Freedom _ square’
1. Density of Population Inter Zonal 33993 3 11331.20 513465
Intra Zonal 485 22 22 .06
Total 34478
2. 8ex Ratio Inter Zonal 16584 3 552813 30.22
Intra Zonal 4023 22 182.87
Total 20607
3. General Literacy Rate Inter Zonal 2227 3 742.37 24.91
Intra Zonal 656 . 22 29 .80
Total 2883
4. Maleremale Literacy Fquality Inter Zonal 2394 3 797 «89 21.96
Index Intra Zonal 799 22 36 .33
Total 3193
5. Male Labour Force Pérticipation Inter Zonal 258 3 85.87 33.15
Rate Intra Zonal 57 22 2.59
Total 315
6. Ratio of Male non primary workers Inter Zonal 3432 3 1143.93 142.81
to male primary workers Intra Zonal 176 22 8.01
. Total 3608
7. Index of Social Amenities deve- Inter Zonal 6477 3 2158.89 84 .06
: lopment Intra Zonal 565 22 25 .68
Total 7042

*

The least highly significant wvalue of F at 1% lewel of 51gn1f1cance
with 3 and 22 degleeo of freedom is 4.82.
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Another interesting point to be noted is that density
of population has recorded an F ratio as high as 513.65 indi-
cating thereby that it is the best indicator of x;etmpolitan
‘dominance at different distance zones. Next in importance
is the relative share of primary workers énd non primary
workers in total labour force. The ratio of male non primary
workers to male primary workers has an P ratio of 142.81,
thus proving that it is also a good indicator of metropolitan
dominance. The index of social amenities development also
has a high F ratio of 84.06. The other indices namely sex
ratio, general literacy rate, male-female literacy equality
index, male labour force participation rate have more or less
similar values of F ratios which are however significant at

*

1% level.

The Metropolitan Core

This is the incorporated area of Madras city and extends
about a_radius of four miles measured from Fort St. George
which is the city centre. It is a zone of highest density
of population - 19293 persons per sq. km. Other urban indices
are also the highest in this zone - which are given below :

Sex ratio 904

General literacy rate 62%

Ratio of female literacy vto male literacy rate 75
Male labour force partici_pat‘ion 49

Ratio of male non primary worker to male primary
worker .60 - _

Social Amenities index 86
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Zone of Metropolitan Dominance

This zone lies between fourth and sixth mile from city
centre and éldng the corridors it extends upto sixteen miles.
This zone contains the suburbs of Madras city which includes
the fringe of the built up area and some adjacent municipali-
ties. The settlements in this zone, thoudh physically sepa-
rate, are close enough to present the péssibility of coalesc-
ing in time to become conurbation. ' The high \ralﬁes of urban
| indices indicate that in this zone, the contacts with Madras
proper are intimate and for a large section of the population
it is daily. Tt is obvious the people of this zone look to
~Madras city fo'r shopping, employment, education, recreation
etc. This zone is in effect an extension of the rapidly
developing metropolitan core. The urbanisation iﬁdices are
cquite high and close to the mdices’ of the city itself. In
fact the overall sex ratio of this zone is lower than that of
the core city. This appears to be the result of location of
many industrial satellite towns in this zone. The range of
variations in urbanizatipn' indices are given below. The -

overall urban indices for the zone is given within bracket.

Density of population 475 to 3248 persons per sz (1872)
Sex ratio 874 to 927 (896)
General literacy rate 38 to 60% (57%)

Ratio of female literacy to male literacy rate 51(to)72
68



Male labour force participation rate 47 to 54 (50)

Ratio of male non-primary workers to male
primary workers 2.3 to 174 (9)

Social amenity index 22 to 45 (34)

»

Zone of Metropolitan Sub Dominance

Surrounding the zone of metropolitan dominance is the
zone of metropolitan sub dominance. It extends upto 16 miles
from city centre and along the corridors it extends upto 30
miles. The inhabitants of this zone too depend on Madras
city for some major facilities. The outer limit of this
zone can be reached by about an hour's travelling time from
Madras.  As a result this zone also may be contributing some
daily commuters to the central city. Here the urban indices
have intermediate values. The range ofo variations in urbani-
zation indices are furnished below and overall values for

the zone as a whole given withiii:;b,racke't.

Density of population 316 to 1232 per km® (541)
Sex ratio 929 to 964 (947)
General literacy rate 35 to 48 (41)

Ratio of female literacy to male literacy rate 47 to)66
_ . . (53

Male participation rate in labour force 50 to 55 (53)

Ratio of male non primary workers to male
primary workers - 0.8 to 2.8 (1)

Social amenities index 10 to 26 (15)
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- Rural Hinterland

FPinally Madras is surrounded by what might be called
its rural hinterland. It is the wider and more extemsive
area. All settlements in this zone are atleast 2 miles away
from the three major lines of cormunication. Here the city
is no longer the place of work or regular shopping of any
significant proportion of the population. The pedple turn
to nearby smaller towns like Taluk Headquarters etc. for
satisfying their demands for urban functions. However, for
%very higher order functions, people still look to Madras

City '

Beyond these limits the influence of Madras diminishes
gha;ply and its role as a metropolitan centre is superseded
b other centresexcept where it offers wnique services as a
centre of modern industries, as a port town facilitating

trade and above all as the state capital of Tamil Nadu.

>Jh the rural hinterland the urbanisation indices reach
the lowest level ahd their range in values is furnished

below, along with the overall values for the zone 'as a whole.

Density of population 179 to 270 per km® (229)
Sex ratio 961 to 983 (971)
General literacy rate 27 to 35% (31%)

Ratio of female literacy rate to male literacy
rate 39 to 46 (42)



Male participation rate in labour force 57 to 59 (58)‘

Ratio of male non primary workers to male primary
workers 0.1 to 0.3 (0.2)

Social amenities index .7 to 10 (10)



CHAPTER .. IV

n——————

IDENTIF ICATION CF SERVICE CENTRES
V.l Introduction

Central functions provide the ‘'sine quo non'. for the
continued existence of a city. It is they that hold the city.
and the surrounding populations in contact. 1In a large city
hinter land, ~thé individual settlements differ from one another
in their functional relationship with the central cii;g. All
settiements perform certain functions and for other functions,
they are dependent on settlements having them. A study of
centrality and hierarchy of settlements is very important since
it allows a clearer understanding of the relationships vhich
exist between city and hinterland and between settlements at

various levels in the urban hierarchy.

V.2 Concepts_and theorv on functicnal inter-relationship
among settlements
A theoretical framework for the study of the distribut-
ion of settlement is provided by the work of Walter Christalle:

It is easily observable that in any given region there are

l. Walter Christaller, Central Places in Southern Germanv,
Translation by C.B. Baskin, (Chicago,

1957), pp. 230.
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settlements of varying sizes ranging from a small hamlet
perfarming a few simple functions such as providing primary
education for a émall contiguous area upto a‘ large city with
a large tributary area composed of the service areas of many
smaller settlements and providing more complex services such
as wiversity and college education, large scale banking and
the like. Services performed purely for a surrounding area
are termed "central functions® by Christaller and the settle-
nents' performing them *Central places’. The term ‘Central
Place! must be understood in a slightly different sense f£rom
'ufban place! whose chief functions are related to the occu-
rence of particular natural resources or location along trans.
portation routes connecting major sources of raw material

with marketse.

The centrality of a settlement can be described in
terms of quality and quantity of centrél functions perforxfed
by the settlement. 'I'he.central functions by their wvery nature
are available in a few settlements but are availed of by a
number of settlements. Thus the central functions are essen-
tially non_uk;iguitons in nature. The quality of a central
functions is normally affected by (i) the number of different
types of functions offered and (ii) by the level at which
they are offered. Just as not all the settlements perform
all the functions in the same proportion, similarly every
settlerent does not perform all the functions at the same

level.



The hierarchy of settlement is associated with the
hierarchy of centi:a’l functions. The latter could be deterw.
- mined by c.ons:_lde.ring the individual central functions such
as education, health, transport and commumication, recreatior;
and others separately and by distinguishing their component
parts. A central function is conposed of many sub functions
~and thus within a particular functioh, it is possible to
identify levels at whichl it is being performed. For instance,
educational service can be performed at' primary school,
middle school, high school, college and university level.
On such a basis, it is possible to cénstruct a scale of func-
tional hierarchy.  Thus the term setilement hierarchy denotes
a ranking of settlements into successive groups oﬁ the basis
of the functions performed by theme The idea of hierarchy .
is that there exists a discrete class of central places and
associated group of functions organised together in a nesting

pattem .

The three basic principles which Christaller selected
to distinguish the hierarchical system in a region are -

(i) The marketing principle
(ii) The traffic principle
(i1ii) The administrative principle

In the marketing principle, the nesting of central places
will occur according to K = 3 rule whereas in the other two
principles it will be in accordance with k = 4 and K = 7

rules respectivelye.
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.3 Method of Analysis

In the present study all the central functions like
education, medical, transport and communication, credit faci-
lities, recreation and othefs are considered to construct
the composite score for each settlement. Informations on
central £functions were culled out from the Town and Village
Direcéories published by the Census Organisation. The conpo-
nent parts of each function have been noted with their exis-

tence in the centre and their assessinent has been made.

As stated earlier, a central function is not very homo-
geneous in nature and consists of several sub functions. For
example, educational facilities are provided by primary schools
high schools, colleges and other institutions of higher learn-
ing. It is not proper to give ecual weightage to these func-
tions while constructing a composite score as they are often
even qualitatively different. To minimise arbitrariness and
subjectivity, weights to different sub functions were assigned
on the basis of the principle that greater the scarcity, the
greater is the importance in terms of centrality and therefore

higher the v.re:i.g]:rl:age2 .

2. The formula for determining the weightage can be expressed
mathematically as follows ¢

¥
W, = N and C, = Su
i ————— - i
F J = iJ

1

Fy - total number of wnits offering the ith function/
sub function in the city hinterland

N ~ Total number of settlements in the city hinterland

Wi ~ Weightage to the ith function/sub function

(cont.)



If a settlement has two or more units offering the same
function or sub function, the weightage was multiplied by
the number of units offering that function in the settlement.
Suppose a settlement has three banks, this settlement will
be awarded 26.97 points i.e for each bank it will get 8.99
which is the weightage for banking function. This method
has been adopted because when more than one unit gets located
in a settlement that enhamnces the centrality of the settlement,
making its hinterland more dependent on that central place.

On the basis of the above considerations, the major func-
tions, sub functions and their weightages are given in Table
IVele

Once the composite scores were obtained for each settle-
ment, the next step was to classify the settlements  into
different levels of hierarchy. Any quantitative approach
presents certain technical difficulties. After a number of
trials with dif ferent approaches, a very simple method was
decided upon for categorising the settlements in terms of
five levels of hierarchy - metropoiis, service centres,

partially dependent settlements, dependent settlements and

fdot note 2 cont. ¢

K - Total number of functions/sub functions

C g - Composite score of centrality for jth settlement

Xij - Number of units offering the ith function/sub function
© in the jth settlement _ -

Ref. ¢ Dre. LeS. Bhat, Micro ILevel Planning ;3 A case study
of Karnal Area, Haryvana India
(K.B. Publications, New Delhi, 1976),
PPe 60.
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TABLE - IV.l

Weightages for Central Functions

Function and sub function Number of units offering Heightage
the functions

Education |
Primary schoffa. 1014 . | 0.74
Middle schaoi 449 ' 1.66
High school .. 271 2475
College 30 24.87

Medical

Dispensary/maternity and child)]
welfare centre/Health centre/ 239 3.12
medical practitioner

Hospital/Nuré ing Home 112 6.66
Transport '&."Ccsrfmunicatig_p_
Post office 326 2.29
Telegraph office | ‘ 127 5.87
Telephone 75 9.95
Bus stand/Bus stop 61 - 12423
-Railway station 27 27 .63
Recreation =
Cinema halls ‘ 81 : 9.21

Credit FPacilities

Co-operative societies 442 1.69

Banks . 83 . 8.99
Others - '

Library/Reading Room _ 211 3.54
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totally dependent settlements. The classification was based

on the gaps in composite score.

IVe4 Results of Analysis

The table :N.Z shows the total number of settlements
"grouped into different hierarchical classes according to their
centrality score. 'ri'ae hierarchical levels shown in the table
are not sharply defined steps in a ladder from level I to
level V. The distinction between settlements in the lower
level and the higher level is better described as a gradient
or a slope. There is not probably much difference between
the lower settleménts in level II (according to the composite
index ranking) and the higher settlements in level III. How-
ever it should be stressed here that the ranking of these
settlements is less significant than the characteristics of

the settlements in each level as a grouwp.

However, two. significant things emerged from the analysis
of the conposite scores. (i) First it has been observed that
functions tend to cluster around certain levels of functional
hierarchy. That is a settlement having a high school is .more
likely to have a post office and a co-cperative society as
well than a settlement which does not have a high school. Thus
service institutions tend to hang together in a manner what
Dickinson calls as ‘trait complex'3 (2) Another sign:lficant

3. Robert E. Dickinson, The city Region in Western Europe
Routledge and Kegan Paul Ltd., London)
pPpe 47 - 59.
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TABLE - IV.2

I_)__j,.sﬁribution of Settlements by Hierarchical Class

Hierarchical Category of Centrality No.of cen-  Total
level Centre score point tral funct- no. of
- ions perfor- settle-
med ments**
I Metropolis > 500 - All the 15 1
T . functions
II Service Centres 50-500 9 to 15 - 20
IIT Partially dependent 10-50 5 to 8 84
settlements
v Dependent settlements 1-10 2 to 4 283
v Totally dependent Z 1 Nilor 1 358
settlements .

**  Out of 807 settlements in the city-hinterland
5 settlements are wninhabited, f£ifty are merged
with neighbouring settlements and for six settle-
ments data on central functions are not available.
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feature which can be seen from Table IV.2 also is that with
an increase in the level of hierarchy (or composite score)

the settlements show a decline in number.

Madras Metropolis

Madras is the functional node of the re&jion and occupies
the apex position in the hierarchy. It holds a primate status
over the hinterland centres and has dwarfed the lower order
settlements leaving a’ hiatus between Ist order and the next
order settlements. It has a centrélity score of 5034 while
the next most important centre in the hinterland, Tanbaram
has scored just 357 points. Madras has full extensions in
all functions and hundrefold duplication of the same function.
There are 330 primary schools, 261 middle schools, 178 high
schools and 23 colleges in the city. It has 84 dispensaries
and 73 hospitals. 122 post offices and 65 telegraph offices
are located within the city. Besides these, there are 3

banks, 240 co-operative societies and 62 cinema theatrese.
Service Centres

_ -Twenty settléments have qualified for being called
service centres. These settlements provide functions which
the lower order settlements do not have such as bus stand,
railway station, telegraph facilities, banks, cinema halls.

In this class, 13 settlements have hospitals and 4 settlements
have colleges as well. Since these settlements are fewer in

nunber, they command a relatively larger tributary area becaust¢
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of their wide ranging functions. The names of the service
centres are Villivakkam, Thiruvottiyur, Ambaltur, St. Thomas
Mount, Alandur, Kathirakkam (U), Meenambakkam, Avadi, Pallava-
puram, Poovirundavalli, Tambaram, Madavaram, Pommeri, Thiruni-
navoor, Sri ?erunbudur, Thiruvallur, Minjur, Kathivakkam (R),
Palayagunmidipoondi, and Singaperumlkoil. Except the last
mentioned four settlements, all' others are townse. It must
however be noted that there are sixty two towns in the hinter-
land and forty six of them cpuld not make the grade to service
centres. The towns which are disqualified for being considered
as service centres are mostly class VI towns. They lack high
school, hospitalv, banking, entertainment facilities etc. and
are usually near Madras city or some other larger towns which
have usurped many of their central functions. With the excep-
tion of Arni and Pulicat which are small agricultural towns,
the disqualified towns are contiguous to Madras city or some
other big towns. Because of the shadow effect of the city and
other towns, these towns could not acquire sufficient number
of central functions commensurate to their size and urban
status. Besides this, these towns do not enjoy a tributary‘
area of their own because of their beihg spatially contiguous
to Madras city or some other dominant town. On the other hangd,
rural settlements like Kathivakkam (R), Minjur, Palaya Gummidf;.-
poondi and Singa Perumal Koil are ldcated 10 miles to 30 mé:lgzi/
from Madras city and are not spatially contigquous to any town.

This has helped them to develop a tributary area of their own
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by acquiring many central functions which normally do not
belong to rural areas and to ascend the pyramid of settle-

ment hierarchy.
Partially Dependent Settlements

This category includes eighty four settlements. These
settlements have either a dispensary or maternity and chilad
welfare centre, a telegraph office, readirig room etc. in
addition to some or all of the facilities of the lower order
settlements. 57 settlements of this class have either a
dispensary or maternity and child welfare centre or health
centre or a medical practitioner. Telegraph offices are

found in 50 settlements and reading rooms in 62 settlements.

Dependent Settlements

Next to totally dependent settlements, this category
has the largest number of settlements i.e. 283 in nunber.
By and large these settlements have besides a primary school,
a middle school or high school, a post office and co-operative
society. To be more precise, of the 283 settlements in
this category, 101 have middle schools, 34 have high schools,

122 have post offices and 195 have co-operative societies.
Totally Dependent Settlements

Of the total 746 settlements taken for the study, 358
settlements have come under this category. Primary education

is the most ubiquitous of all central functions, their



weightage in the centrality score being just 0.74. If the
1014 primary schools in thg region when evenly distributed
among all the 746 settlements, every settlement must have
atleast one primary school. Unfortunately that is not the
case. There is greater concentration of primary schools in
the towns and the primate city Madras. A consequence of this
is that 151 settlements in this category have to go without
even a primary school. The remaining 207 settléments have
however one primary school each. The settlements in this
category are totally dependent on some other settlements for
many of the basic amenities of life. The maximum number of
settlements occur in this category and they occwpy t?e lowest

rung in the hierarchy of settlements.

V.5 Comparison with theoretical hierarchy of Settlements

The hierarchical structure of settlements situated in the
city-hinterland has been examined in detail and the results
Presented in Table IV.3 for comparison with Christaller's

- central place mndel.

There is a proliferation of service centres numbering
twenty which is much greater than the model calls for. There
are 4.4 partially dependent settlements for every service‘
centre and it has some resemblance to Christaller's K = 4
traffic principle. Similarly there are 3.4 dependent settle-
ments for every partially dependent settlement and this
closely approximatés to Chrisﬁaller‘s K = 3 marketing princi-

Ple. Totally dependent settlements occupying the last rung



TABLE -~ IV.3

Comparison of Number of Settlements in Madras city
hinterland with other representative hierarchies

Hierarchical Actual Actual X Expected Number of
Class of no. of value = settlements by Christa-
Settlement - settle- ller's model
ments X =3 K=4 K=7

Metropolis 1 ‘ 1 - 1 1

- 20.0 .
Service centre 20 g 2 3 6
Partially Depen- ‘ 4.4
dent settlements 84 . ii 6 12 42
Dependent , 3.4
settlements 283 18 . 48 294
Totally dependent 1.3

settlements 358 | 54 192 2058
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in the hierarchy do not confirm to any of the central function

Principle.

A close look at map - fig. 1 shows that even the semblance

to Christallert's principle noticed in the case of middle

hierarchical classes is nmore apparent than real.

The settle.

ments of different hierarchical classes are not organised in

a nesting pattern over space. There is greater concentration

of higher order settlements near the core city and dispropor-

tionately large number of lower order settlements in the

peripheral area. The following Table IV.4 will make the

position clear.

TABLE - IV.4

Class _and by Zone

Distribution of Settlements by hierarchical

Zoné o?. metro-

Zone of mtrq-

Rural

Hiéi:arc‘hical
class of . politan domi-~ politan sub Hinterland
settlements __nance dominance '
No. of %age No. of %age No. of  %age
settle. distri- settle- dis- settle-~ dis-
ments bution ments tri- ments tri-
but ion butior
l. Service Centres 12 22 7 2 1 0.2
2. Partially B
dependent , 16 29 52 19 16 4
sett lements
3. Dependent 10 18 98 35 175 43
settlements
4. Totally depen- 17 31 123 44 218 53
dent settlements
Total 55 100 280 100 410 100




+

The table IV.4 demonstrates the uneven distribution
o:ﬁ different orders of settlements among the three zones.
The zone of metropolitan dominance which immediately surrounds
the cqfe city is heavy at the top with greater share of
higher order settlements and fewer lower order settlements.
On thé other hand rural hinterland is heavy at the bottom
with fewer higher order settlements and a large number of
lower order settlements. The zone of metropolitan sub domi-
nance has a pattern that lies some-where between these two

extremese.

The departure from the norm may be attributed to several
reasons. Our analysis is based on the data of Census organi-
sation which takes cognisance of institutionalized central
functions only. It is quite possible that the needs of the
villagers in the rural hinterland are still served by tradi-
tional forms of medicine, finances, personal service, educat-
ion, the availability of which reduces trxe:ir dependence not

only on the city. but also on the other service centres.

. Moreover, it must be noted that Christaller's central
place model is found to work best in semi industrialised
agrarian regionse. Buﬁ Madras city and its immediate ,envi'rons
are highly industrialised. It appears that the distinct

socio-cultural and economic characteristics of the Madras

metropolitan area definitely tell upon the norm and cause

- deviatione.
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V.6 Functional specialisation of service centres and city

The city and the settlements designated as service
centres perform central functions to the smaller settlements
in the hinterland. Besides, these vital services are not
performed in the same proportion by all the service centres
or the city. Many of the service centres render service not
only for the rural population around them but also for each
other and tend to specialise in certain functionse. This
means that their orbit of exchange of services is expanding
far beyon;i the adjacent territory leading to greater terri-
torial interdependence. Thus in a study of city-hinterland
relationship, a concern for the ihdividual service centre
is not only warranted but_also necéssary to explain why a
particular service centre possesses certain wnique functional
characteristics and not others. The most practical method
of classifying the service centres on the basis of their
specialised function is by analysing the occupaticnai structure

of each service centre.
Ive7 Method of Analysis

Nelson's4 method of standard deviation which is quite
simple and widely understood has been used in this study.

The classification of service centres. is based on 1971 census

4. Howard, J. Nelson, ‘A Service Classification of American
Cities*, Economic Geography, Vol. 31
1955, pp. 189 - 210.



data on population.s FPirst the percentage of workers engaged
in each industr:.al category was worked out for all the 20
service centres and also for Madras city. These percentage
values formed the basic data for analysis and classification.
The importance of a function 1n a service centre was then
evaluated relative to the status of that function in all the
service centres in the hinterland. For this purpose, the
mean of these percentage values and their standard deviation

were computed for each of the indus{:rial categorye.

The standard deviation from the mean was used as the
criterion for recognizing the most important functiQn of the
service centre. If the positive deviation fmﬁ the mean
percentage velue is more than 1 S.D., only for one industry,
that service centre has one predominant function. This was
referred to-as monofunctional eervice centre. Some service
centres had positive deviations of more than 1 'S.D. from the
mean in two industries. These were classified as bifunctional
service centres. Those service centres which had positive
deviation of more than 1 S.D. in three functions were classi-

fied as trifunctional service centres.

5. The Census has classified the workers into 10 industrial
categories. They are (i) cultivators, (ii) agricultural
labourers, (iii) live stock, forestry, f£ishing, hunting
and plantations and allied activities, (iv) mining and
quarrying, (v) household industry, (vi) manufacturing
other than household industry, (vii) construction,
(viii) trade and commerce, (ix) transport and communicat-
ion and (x) services.

In this study categories I and II have been clubbed
together as "agricultural' thereby reducing the total
number of industrial categories to nine.
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In some serviée centres, the positive deviation was
2 or 3 S.D!'s £rom the mean. This showed the greater degree
of specialisation in that particular function. Therefore
the service centres were further classified according to
the degree of variation from the mean as follows.

i. ?egvéce centre of low specialisation ¢ Mean

il. Service centre of moderate specialisation ¢ Mean-
2 SoDo ’

iii. Service centre of high specialisation : Mean
3 SOD.

The results of the classification are given in the

following three tables.

TABLE - IV.5

Distribution of Service Centres by Functional Type

Functiohal Type No. of service centres
Mono func{:ional_ 13
Bi functional 7

Tri functicnal ) 1

Total ‘ ‘ 21




TABLE — IV.6

Distribution of Service Centres_by their predominant function and deqree
. of sgecgalisation mono_£fu functional service centres

Predominant function  Service centre of  Service centre of Service tg_e Mean values Standard

low specialisation moderate speciali- of high specia~- for the - deviation
Meantl S.D. sation Mean® 2 S.D lisafion Mean+ function
I Agriculture - 1 - 15.34 16.76
o | Sri Perumbudur *
II Live stock, fishing 1 - - - 3.87 6.89
etC. Madavaram
ITIT Mining and _quarrying - . - - - -
IV Household industry 1 2 ,
Pooneri Thiruninnavoor - 1.26 1.01 .
_ \ Singa Perumal Koil
V Manufacturing other 4 ' - - - 26.14 14.29
than household villivakkam :
Thiruvotiyur ‘ '
Arbattur
oo Pallavapuram
VI Construction 1 - - 3.19 l1.78
' Alandur .
VII Trade & commerce - - - 16.10 4.98
VIII Transport & cormuni- - 1 - 11.59 5 .99
cation : Meenambakkam
IX Services | 1 1 - 22.24 8.69

Avadi . st. _T_ho_ma's Mount ] |




+ TABLE [d y07

Distribution of Bi functional and Tri functional

Functional combination No. of service Name of service
Centres centres -
Bi functional
i. Agriculture & House- 2 Minjur,
hold Industries Palayagummidipoondi
ii. Livestock, Fishing and 1 Kathivakkam town
Construction
iii. Ljvestock, Fishing and 1 Rathwakkam village
Services
ive Household Industries and 2 Poovirundavalli,
Trade Thiruvallur
v. Services and Construction 1 Tambaram
Tri functional
Trade, Transport and 1 Madras city

Construction




_IV «8 Results of Analysis

The study has rewvealed that 13 service centres are
mono functional, 7 bi functional and 1 tri functional. A
.détailed account of the service centres by their functional
specialisation is given in Appendix I. Fig. IV.l shows
their spatial distribution. A few tentative generalisations
can be made from their spatial pattern in so far as it
relates to city's influence on their functional specialisat-

ion.

The core city's functions are diversified and more
broad based in non primary sector than any other service
centres. It specialisation is in trade and transport. To

a lesser extent, it is also a centre of manufacturing and

services.

In constrast, the centres in the zone of metropolitan
dominance show a tendéncy towards specialisation in manufac-
turing. Examples of_ this type are Villivakkam, Tiruvotiyur,
Anbattur and Pallavapuram. All these towns are industrial
sub urbs of Madras city. Besides, nearness and greater acce~-
ssibility to thé core city, give rise to the emergence of
residential sub urbs like Tambaram and dairy centres like

Madavarame.

A little farther away in the zone of metropolitan sub
‘dominance, the centres tend to specialise in household indus-

tries. Thiruninnvoor, Singaperumal Koil, {(uni functional
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category), Pallaya Gummidipoondi, Poovirundavalli, and
- Tiruvellore (bi functional category) lend weight to this

conclusione.

Farthest away, in the rural hinterland, the only service

centre namely Sriperumbudur has a strong agricultural base.
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CHAPTER - V

SPATIAL PATTERN IN SETTLEMENT HIERARCHY
Vel Introduction

The preceding chapter has described how a system of
service centres and other lower order settlements exist in
the metropolitan hinterland and how some of the service
centres have develbped unique functional attributes in a
metropolitan settinge In the ideal case, the spatial distri-
bution of settlements of different orc?ers should display a
nested hexagonal form, with each settlenent at a certain level
in the system serving a set number of settlements at the next
lower level. .Such_perfecti_on in spatial organisation is
never achieved partly because the real world is not as sinmple
as suggested in the assumptions of Christaller's model. In
part it is because of the mpodells failure to deal with dynamic
proéesses including the time lag between population growth
and development of central functions and locational inertia
etc. It is also true that the theory is only partial represen.
tation of urban functions since it ignores the industrial role

of urban centres focussing only on tertiary activities.

Therefore the question arises whether there is any

identifisble pattern in the spatial distribution of settle-
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ments in a metropolitaﬁ hinterland. This question assumes
importance because a metropolitan hinterland possesses unicue
physical make yp largely result of man's interaction, a dis-
tinct metropolitan economy and éociety and its service centres
have developed unicue functional attributes. This chgpter
‘therefore searéhes for imiqueness in the spacing of settlements
of different orders in the hierarchy and the areal extent of

- tributary areas of settlements designated as service centres.
V.2 Inter Settlement Distance |

The distance separating settlements sets limits relative
to the mode of transportation and commwnication, on the flow
of goods and services betweexa them. Besides, the distance
separating service centres, gives us an idea of the effective~
ness of services being discharged by centres to continuous
areas around them. An analysis of the inter settleﬁent distanc

has been done by computing spacing indexl in miles for all

1. The formula for spacing index can be expressed .
) D = 1.0746 -d"l/z where D is the theoretical
distance between settlement points in a hexagonal
arrangement and d is the density of settlements per
unit area (square mile).

The formula can be expressed otherwise as follows

D= 1.07460( A& where D is the theoretical distance
- B N
between settlements, A is the total area of the hinterland
and N is the number of settlements in the hinterland.

Ref. Ranab P.B. Singh, Pattern Analysis of Rural Settle-
ment - Distribution and their types in Saran Plain :
A Quantitative Approach, N.G.J.I., Vol. 20, 1974,
pp. 109.127. Reprinted in R.L. Singh et al (ed.)

Readings in rural settlement geography - (National -
Geographical Society of India, Varanasi)
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settlements énd for settlements in different hierarchical
class. The spacing index indicates the locational arrangement
of settlements with reference to' one another under conditions
of an even spatial distribution. This hypothetical mean

| distance between settlements was compared’ with the mean of

actual distances of settlements from their nearest neighbours.‘

The results are shown in. Table V.l.

TABLE - V.l

Actual and Hypothetical Mean Distance between
Settlements and their nearest neighbours

Hierarchical No. of  Actual mean distance Hypothetical

class of settle- between the settle- mean distance
settlements ments - ment and its nearest under condi-
neighbour ‘ tion of an
even distri.
_ bution
Metropolis 3 1 - -
Service Centres 20 4.62 . 8.81
Partially depen- 84 2.16 3.94
" dent settlements o
Depmdent 283 l.11 2.04
settlements : : :

Totally dependent
settlements 358 0.77 1.42

2. Por computing the mean of actual distances, a series
of straight line measurements were taken between each
settlement and its nearest neighbour. The nearest neigh-
bour in this context should be one that occypies the same
or higher level in the hierarchy. In addition it was
often the case that two settlements of the same and higher
order were located closer to one another than they were
to any other settlement of the same or higher order.
In such situation, the same distance was naturally consi-

dered twice.
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The figures in.Table V.l indicate what the mean (average)
distance between settlements and their nearest neighbour of
| the same or higher order would be under a condition of an
even spatial distribution of sett lements throughout the hinter-
land. Comparisons of the actual and hypofhetical mean distance
figures reveal that the latter exceed the former in all levels
of hierarchy. There is also co;;espondence between spacing
and the level of the hierarchy of settlements. The higher
order settlements are more widely spaced than the lower order
settléments. The fact that the service centres are located
at about 4.6'miie'iﬁte:val leads to.thevconclusion that the
basic distance factor was thé time and effort required to

get to any service centre by bicycle or on foot.

V.3 Degree of Dispersion or Clustering of Settlements

The spacing index does not téll the whole truth about
distribution pattern of settlements. It does not . help .us in
distinguishing three kinds of basic distribution of points
( settlements in an area) namely (i) uwniform (ii) random and
(iii) cluster. We need a single index for any given pattern
running on & continuous scale i.e. from one extreme where
all the settlements are clustered to the other extreme where

all the settlements are distributed uniformly. King‘s3 method

3. The technique was originally developed by plant ecologists
Clark & Evans (1954) who were concerned with the distribut-
ion of plant species over the earth. The near neighbour
analysis indicates the degree to which any observed distri.
bution of points deviates from what might be expected if
the points were distributed in a random manner within the

(contd.)
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of analysis of urban settlements of the U.S. provides a
pPrecise quantitative approach. His method of near neighbour
analysis has been applied for the study of distribution pattern

of settlements and the results are given in Table V.2.

Footnote 3 cont.

same area. Now a random distribution of points is def ined
as a set of points on a given area for which any point has
had the same chance of occuring on any sub surface as any
‘other point, that any sub area has had the same chance of
receiving a point as any other sub area of that same size
and that the placement of each point has not been influenced
by that of any other point. Now the ratio of the observed
mean distance RA to the expected mean distance RE is termed
the near neighbour statistic Rn. This ratio RA/RE has a
range in value from 0 when there is complete clustering
through 1 which represents a random distribution upto 2.15
which is expressive of wniform spacing analogous to Chris-
taller's hexagonal arrangement. Hence the ratio for wvarious
categories of settlements can be compared with one another
and it thereby provides a meaningful and precise expression
of the pattern of distribution. The Rn value can be derived
from the formula :

Rn _-_- RA where
' RE

1
iR

N « number of settlements in the area

RE = where

A - Area
The standard error of the expected mean distance is

U RE = _0.26136
= :

If the value of Rn falls between 0 and 1 or between 1 and
2.15, the distribution pattern can be explained as approach-
ing cluster or approaching uniformity respectively provided
that the value of RE is significantly different from RA.
Otherwise the pattern should be considered as random and the
difference between RA and RE is attributable to the chance
factors only.

(cont.)



TABLE = Vo2

NEAR NEIGHBOUR_TECHNIQUE INDEX |

5
A
o}
B |
\Z]
=
3

Hierarchy of Z Pattern of distribution

Settlement

Service Centres 4.52 4.17 l1.11 0.46671 0.96419 Random

Partially dependent : B

settlements 2.16 1.85 1.17 0.09367 3.30949 More regular than
. ' random

Dependent settlements 1.11 0.96 1.16 0.02537 5.91249 - do -

Totally dependent ‘ ' |

settlements ‘ 0.77 0.66 1.17 0.01218 9.03119 - do -

* 7The significant departure from random at 1% level and 5% level are
2.58 and 1.96 respectively
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The figures in the table V.2 indicates that precise
spatial patterﬁ of_service centres exhibit considerable dis-
turbance. Deviation in spacing tends to be less for lower
order settlements. The totall? dependent settlements, depen-
dent settleménts and partially dependent settlements exhibit
a marked tendency of uniformity in spacing. Such uniformity
at lower level may be attributed to the uniformity of the

surface.

The spatial distribution of service centres indicates
randomness. The Fig. V.1 shows that the service centres
are strung at short intervals along the three important rou-
tes radiating from the metropolis. The pattern confirms
our general knowledge that in a highly industrialised area
like Madras metropolitan region, the central place scheme
is generally distorted by industrial concentratién in sate-
l1lite towns in response to .market demand and transpoft net-
work alignmént besides by the emergence of dormitory towns

around the core citye.

V.4 Tributary Areas of Service Centres

Service centres do not grow up of themselves. Their

Footnote 3 cont. .

TZ = RA - RE is a standard normal
RE

variate and is used to test the significance of the

difference between RA and RE.

Ref. : King, L.J., 'Quantitative Expression of Urban
Settlement Patterns in the US', Berry and Marble
Ed. Spatial Analysis, (Prentice Hall, 1969),

pp. 159-171.
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tributafy areas set them up to do tasks that must be performed
in central places. Every service centre or central place
performs central functions for a surrounding territory known

as tributary area.

Delimitation of the tributary area of service centres
has been attempted on the basis of the mid-distance between
the centres of the same order or higher order. Thiessen4
Polygons are drawn to mark the areal extent of the tributary
areas of each ser%ice centre and this has been shown in map
fig. Ve.l. A superimposition of this map, over fig. IV.l has

yvielded the results given in Table V.3.

The Table V.3 gives the average size of tributary area
and the average number of lower order settlements in each

tributary area for the three zones.

4. Thiessen Polygons were originally used by the U.S.

v Weather Bureau in generalising the rainfall of a
given water catchment from a network of meterological
recording stations. The following steps are involved
in drawing the boundaries of the Polygonse.

a. First lines are drawn joining a given centre to
each adjacent centre.

b. Each of these inter centre lines is bisected to give
the mid point of the line.

c. From mid point of the line, a boundary line is drawn
at right angles to the eriginal inter centre line to
give a series of polygons.

The validity of the method lies in two assumptions -

1. The first is that the area within the intersecting

boundary lines of the polycgon lies nearer to the enclosed

centre than to any other centre. This is a simple geomet-
ric property of the Thiessen Polycon,

(contd.) ’
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T;ABLE el v03

Average size of iributarz Areas and Average

Number of lower order settlements

by zone

i

Hinterland

Zone Name of service Average size of Average no.
: Centre tributary area of lower order
in _sg. miles settlements in
the tributary
area
Zone of Villivakkam,
metropolitan Thiruvotiyur, .
dominance Ambattur, Madavaram, 39.4 18
St. Thomas, Alandur,
Kathivakkam (R),
Meenambakkam,
Avadi Pallavapuram,
Minjur, Tambaram
Zone of - Kathivakkam (U),
metropolitan Poovirundavalli,
sub domi- Poonneri, R '
nance Thiruninnavoor, . 111.1 63
Palayagummidipoondi,
Singaperumal Koil,
Thiruvallur
Rural Sriperumbudur 139.0 67
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The service centres are closely packed in the zone of
metropolitan dominance near the overall nodal point. But
away from the core city, in the zone of metropolitan sub
dominance and in the rural hinterland, the service centres
- are located farther apart. As a result the average size of
tributary area in the zone of metropolitan dominance is just
39+4 sq. miles whereas it is 11l.l sqg. miles in éhe zone of
metropolitan sub dominance and 139.0 sqg. miles in the rural

hinterland.

The service centres"located on the peripheral area in
rural millieﬁ have t6 cater to a large number of lower order
settlements whereas tfle service centres in the zone of metro-
politan dominance have fewerl/cg;e:izr settlements dependént on
them. The lower order settlements in the peripheral area
particularly those in rural.hinterland are however very small
in population size and mostly hamlet type of settlement.

On the other hand, the lower order settlements in the zone
of metropolitan dominance, though fewer in number are large

in terms of population size and most of them are class V or

class VI towns.

The changing size of tributary areas, near the core city

confirms the operation of agglomeration economics. Such

Footnote 4 contd.

2. The second assumption is that a service centre
dominates all the area that lies geometrically nearest -
to it. . ‘

Ref. : Peter Hagget, locational Analysis in Human Geography
(Edward Arnold, 1965), pp. 247.



distortion in hexagonal pattern is termed by Peter Hagget_5

as 'Distortioh by Agglomeration'. Near the core city, the
population density is high and within a small tributary area,
there is sufficient population threshold to support the
central‘functions, angd therefore service centres emerge in
close proximity to one another. Therefore the tributary area

shrinks in size, the nearer their location to the core city.

Another interesting feature of the tributary areas of
the service centres relates to their shape. The service
centres which are not on any major transport routes have
tributary areas resembling hexagons. ©On the other hand
service centres on the transport routes do not approximate 
to ideal circular or hexagonal shape but are elongated at

right angles to the main transport lines.

To sum e, in a metropolitan setting the hexagonal form
appears té lose its significance as a spatial form. The
nearness to the core cityv and the orientation of transport&
routes assume greater importance in controlling the size, )
shape and also the number of lower order settlements coming

into the orbit of each service centre.

5. Peter Hagget, Locational Analysis in Human Geography
{(Wdward Arnold, 1965), pp. 92.




CHAPTER - VI

SUMMARY AND CONCLUS IONS

The purpose of this chapter is to recapitulate the
specific findings and general conclusions arrived at by the

study of Madras city's inter-relationships with hinterland.

Madras is a primate &ity in the surrounding area. The
analysis of the demographic and socio-economic indicators
reveals that its hinterland extends about thirty miles and

beyond this territory its urban influence fades out.

An analysis of the population data of the hinterland
shows more or less typical concentric zones surrounding the
core city, successive zones revealing less urban acculturation
as one goes outward from the city. But this change is not
uniform or consistent in all directions. First the presence
of cheap public transport system - sub urban railways - greatly
affects thds relationship. The settlements situated on the
corridors have ﬁore pronounced urban characteristics than
those - . interstitial settlements situated.at the same distance
from.the city. Besides, in the study area, all economic and
social activities do not focus on one,sihgle city, but on

several sub centres scattered dver the area. Therefore, the
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urban. indices fluctuate slightly from zone to zone depending

whether or not that zone has any major satellite towns.

Despite these fluctuations, there 'is a discernible trend
in the urban indicators chqsen for analysis. First of these
indicators relates to demographic characteristics. The locat-
ion of a city is both cause and effect of_p'attern‘ of popula-
tion distribution. This is reflected in the decline of
popﬁlation density with distance f£rom the central city .
Another demographic indicator examined is the sex ratioe.
Because of the male selective migration to the city and its
immediate environs, the city population and the populations
of its neighbouring settiements are expected to be more mas-
culine than the hinterland population. The study has confir-
med the hypothesis that the sex ratio gets more ba/lapced with

distance from the citye.

Indicators of socio-. cultural relationship were examined
next.. Because of its greater advance in social organisation
and the techniques of social services, the city exerts infl-
uence on the hinterland population and this influence tends
to decline when the distance friction increases. In our study,
the general litéracy level of the population declines with
distance from the city. Moreover, the differentials between

male and female 1iteracy also tend to rise with distance.

Thirdly, the indicators of economic interdependence between

city and hinterland were studied. With increasing distance
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from city; the labour force participation of the population
inqreases. ‘Along with the trend is noted that the relative
importance of primary sector increases while that of the non-
primary sectors falls off in the economy. The data have not,
however, supported the‘hypothesis that the sex-ratio among

workers will also change with distance.

The last of the indicators of urban influence is social
amenities. The study has shown that the level of development

of social amenities declines with distance from the city.

On the basis of the degree of impact of the metropolis
as revealed by the above indicators, the city and its hinterland
were delineated into four broader zones - the core city, the
zone of metropolitan dominance, the zone of metropolitan sub-
dominance and the rural hinterland. The core city distinguishes
itself from the other zones by its greater urban characteristics
Next to the core city, the zone of metropolitan dominance
shows the maximum iﬁfluence of the city. The zone of metropoli-
tan sub-dominance reflects the influence of the city rather in
a subdued mannef. The rural hinterland retains all its rural

characteristicse.

The study has brought out that there exists a hierarchy
of central places in the city-hinterland, though their spatial
arrangenent is greatly disturbed in a metropolitan setting.
They range from the smallest totally dependent settlements to

the largest metropolis including a hierarchy of functional
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characteristics associated with each hierarchical class.

There is thus definite clustering of central functions arouwnd
each hierarchical élass as 'trait complex!. It is also
observed that as the rank of a hierarchical class rises,

the number of settlements be1§nging to that class decreases.
Thus the study has led to partial verification of Christaller®
central place theory. When subject to further scrutiny, the
schematic central place models of Christaller is not satis-
factory and too simple to portray hhé cob web of relations
existing between the city and hinterland settlements. The
different hierarchical classes of settlements are not arranged
in a nesting pattern as envisaged in the models nor their
distribution over space is even. The zone Of metropolitan
dominance has a greater share of higher order settlements
whereas the zone of metropolitah sub dominance and rural
hinterland have to contend with fewer higher order settlements
and disproportionately a large number of dependent settlements
The distinct socio~economic characteristics of the metropolis
appear to distort the spatial arrangement and cause devia£ion

from the norme

On fhe basis of centrality score twenty settlements in
the hinterland were identified as service centres. The sha-
dowing effect of the city was observed when more than forty
towns situated close to the city could not achieve the status
of service centres. The towns without sufficient central

functions are mostly class VI and spatially contiguous either



- 119 -

to Madras city or another m@jor town. Obviously the city

and the major towns have usurped many of the central functiéns
of the smaller towns which are their neighbours. However,
paradoxically the zone of metropolitan dominance, which bears
the brunt of the city;s shadow effect, has many more higher
order settlements than the other far away zones namely, zone
of nétropolitan sub dominance and rural hinterland. The city
appéérs to exert two counteracting influences on the zone oﬁ
metropolitan dominahce. While it encourages the emergehce of
towns, it smothers the developrment of central functions in

them.

Nearer the location of a service centre to the city, it
is more likely to be a manufacturing centre also. These manu-
facturing centres are really the industrial suburbs of the core
city. Unlike these centres, the central city of Madras has a
more diversified functicnal base, with greater accent on trade
and transport. The service centres away from the city but
lying in the zone of metrgpolitan sub dominance tend to specia-
lise in household industries. The only service centre located
in the rural hinterlénd haé agriculture as the predominant

function.

Among the other spatial relationships examined are spacing
of settlements, dispersion or clustering of settlements, size
and shape of the tributary areas of central places designated

as service centres. The inter settlement distance is small in
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the case of lower order settlements and greater in the case

of higher order settlements. But their distribution indicates
that lower order settlements tend to locate at uniform dis-
tance, whereas the higher order settlements particularly
service centres tend to cluster around the city or along the

important transport lines, thus leading to random distribution.

In the zone of metropolitan dominance, the service centres
are closely packed at short intervals along the three impor-
tant transport lines and as a result their tributary area is
small in extent. These service centres serve only a small
number of large size dependent settlements. On the other
hand in the zone of metropolitan sub dominance and rural
hinterland, the service centres are located farther apart
and therefore they are able to command a larger tributary
area. Besides, they perform central functions to a large
numberkof small size dependent settlements. Near the core
city, the population is very dense and this agglomeration
appears to cause variétions in the size of tributary areas
at different zones. In the inner zone, a relatively small
tributary area, contains sufficient population threshold to
support many central functions, while this is not the case

in the outer zones.

The service centres which are on major transport routes

have tributary areas which are elongated at right angles to

the transport lines. 1In contrast, the tributary areas of the
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service centres in the interstitial sectors have some resem-

blance to hexagons.

The study has thus brought out that physical proximity
and accessibility provided by transport lines are two impor-
tant factors which determine the degree of dependence between
city and its hinterland. They also, to a large extent,
control the functié_nal interdependence between settlements
and give rise to diiétinct patterns in the arrangement of

settlements '\dver space.

By studying a sufficiently large number of individual
city-hinterlands, as has been done for Madras, we can fqrm
inductively some generic principles underlying spatial rela-
tionship. The pattern and magnitude of city hinterland
relationship may vary with the size and character of cities
under study. This will, in turn, lead us to the recognition

that the individual city-hinterland may be viewed both as a

wmicue phenomena and as variant of a general theme.

One important result of the present study is the reveala-
tion that generality of the principle of city-hinterland
relationship extends over many kinds of data - demographic,

social, economic and infrastructurale.

The urban influence of Madras city extends about thirty
miles only as is evident from thetrends in urban indices.
Thus the areal extent of the influence of Madras city is reall:

small. This is in contrast with the metropolises of the
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western world whose urban influence is felt well over 300 =
niles from the c'ehtral c:i.ty.l This reflec{:s that the organiz-
ing and integrative influence of the metropolis over its

hinterland is much stronger in the western world.

Marked variations in the slopes of the gradients are
also noticed. Fé_r instance, the overall gradient of popu-
lation density is Steeper in Madras because of the greater
friction of the space in human interaction which is little
dif ferent from those in the western countries. In western
cities, the tran5port system is more flexible because of the
advent of autonnl;ile age and increasingly large number of
people take wp res1dence in the sub~urban fringe.2 The
poorer and less l%o_bile social groups of Madras cannot afford
sub-~urban life oﬁ the western pattern and live at relatively
higher density iri; the cezﬁtral city. This is reflected in
the steep gra_dien%:;i of population density which falls preci-

pituously from 19293 persons per scg. km. in the central city

1. Bogue's studiz of the relationships between metropolis
and hinterland for 67 U.S. metropolitan commumities
revealed that density of population, proportion of
urban non farm population and other urban indices showed
the dominance of metropolis outward to distances more
than 300 mile‘is from the central city.

Ref. : Judaﬁ‘Matras, Population and Societies'
(Prentice Hall 1973) p. 103-.105

2. Muth has shot%r; that b values for 36 American cities
ranged between 0.7 and 1.2 which reveal the gentle
gradient of western cities. ,

Ref .: Petter, Hagget & Richard, J. Chorley, ‘Socio-
- economic models in Geography!, (Methuen
- 1976) , pp. 344-345.
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to 2462 persons in the immediately next sub-urban zone.
Certainly, this steep gradient may not be confined to Madras
alone but appea#fto be a general pattern in many Indian

cities.

There is fural-urban difference in the sex composition
of population. . In the west; the urban commmities are pre-
dominantly femgie and rural comunities are predominantly
male.3 In Mad:és, it is the other way round. The higher
sex-ratio notiéed in the western cities is attributed to
betiter occupational and social advantages which cities make
availabie to woﬁen, Thus it is the pull of the western cities
that make the fémales to migrate to.cities in large numbers
than the males. In Madras, it is the push factors operating
in an indigent hinterland that make the men to leave behind
their wives and children in the viliages and to swell the
ranks of migrants to the city. The generality of city hinter-
land relationship is that people mig;ate‘to cities frgm surrow
ding rural areas. But male selective cityward migration is
unique to Indian cities while female selective cityward migrat-

ion is'uniqpe to western cities.

There are important historic reasons why cities are '
located where they are and what they do. Manv of the western

cities owe their origin and growth to the forces let loose

‘3. Thompson & Lewis, 'Population Problems', (T.M.H.,
1976) , pp~ 78 & 79+
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by industrial age. Therefore the central city specialises

in manufacturing industries, while its sub-urbs flourish as

dofmibory towns.4

On the other hand, éhe‘growth of Madras city in the first
phase was due to the commercial interest of the British. In
the hey days of colonial rule,_i@ was a port oriented town,
which meﬁ the requirements of imperialist exploitation, by
serving as a focal point of a suction mechanism for export-
import oriented commodity flows. During the post independence
period, which mérks the second phase;, its growth was dwe to
its being the administrative capital of Tamil Nadu. The main
function of Maq;as city has all along been trade, transport
and administration. Therefore the central city of Madras has
a huge tertiary sector which accounts for 66% of the labour
force of the city and a weak manufacturing sector account ing
for just 26% of the labour force. Unlike the central city,
its sub~urbs Tiruvotiyur, Ambathur, Villivakkam, Avadi and
Pallavapuram to name a few - have a relatively larger proportiol
of their workers ;ﬁ secondary sector pérticularly in non-.
household manufacturing industries. Thus the specificities
generated b& the ﬁistorical'process have led the central city
of Madras to specialise in tertiary activities and sub-urbs

to specialise in manufacturing activities.

4. ZLewis, Mumford, 'The City in History' (Pelican Book,
- . 1966), rp. 549-597.
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" In brief, the city-hinterland relationship of
Madras city is unicue in its own way. Likewise every
city's relationship with its hinterland is wnique in its
specific details, though each resembles another in its
general dépendence on the surrounding area, which is

called its hinterlande.



APPENDTX — T

SERVICE CENTRES AND THEIR FUNCTIONAI SPEC IALISATION

I Monofunctional service centres

Ae Agricultural centres :

Sri Perumbudur : This is the only monofunctional service
centre to have agriculture as the dominant function. This is
the administrative headquarters of Sri Perumbudur taluk and

situated in rural hinterland.

Be. Zivestock and dairying centre :

_  Madavaram : This is the only serv%ce centre under this
category. This town is in the zone of metropolitan dominance.
The importance of the town to Madras city is due to its milk
colony and the central dairy located there. Eleven per cent
of the total labour force of this town is in livestock and
dairving sector. A large share of milk and dairy products

consumed in Madras city, comes from this town.

C. Mining and Quarrying centre :

Mining and guarrying centres are conspicuous by their

absence in Madras hinterland.

D. Household industry centre :

There are two centres wnder this category ~ Thiruninnavoo:
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and Singaperumal Koil, both located in the zone of metropoli-

tan sub-~-dominance.

Thirunimnmavoor ¢ This is a class V town and has
moderate specialisation in household industries, with 3%

of the labour force engaged in that sector.

Singaperumal Koil ¢ This is a rural settlement. It
has moderate specialisation in household industries with

% of the labour force so engagede.

E. Manufacturing centres

Villivakkam, Thiruvotiyur, Ambattur and Pallavapuram
have emerged as manufacturing centres. All of them are
towns. Tt is significant to note that all these towns are

in the zone of metropolitan dominance.

Villivakkam : This town is contiguous to Madrés city
and in fact is the industrial suburb of Madras city. A
large number of industrial wnits menufacturing light engi-
neering goods are located here. Fifty two per cent of the

labour force in this town is in manufacturing sector.

Thiruvotiyur : As an important industrial centre, it
has a large number of factories engaged in the production of
a variety of engineering goods, motor cycles, scooters,
heavy vehicles, sheet glass etc. Manufacturing workers form
49% of the labour force. This is also an industrial suburb

of Madras city.
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Ambattur ¢ This is also a thriving industrial centre
and forms part of the sub urban industrial complex of Madras
city. Important industrial uwnits producing bicycles, cycle
spare parts, motor and giant tyres, cycle tyres etc. are
located here. It has a large inaustrial estate also. Manu-
facturing workers constitute 53% of the labour force in the

town.

Pallavapuram ¢ As an important industrial centre, this
town specialises in the production of a variety of leather
goods, electrical equipments etc. About 40% of the workers

are in manufacturing sector.

r. Construction centre :

Alandur ¢ The town is in the zone of metropolitan
dominance. Juxtaposed as it is to Madras city, this town
seems to provide Madras city with construction workers.

Six per cent of the labour force is in construction activi-
ties. Besides, this town has an industrial base of its own,

with 31% of the labour force employed in the sector.

G Trade and commerce centre @

No monofunctional centre has passed the eligibility test

for qualifying as a trade centre.

H. Transport centre :

Meenambakkam ¢ This is the only monofunctional centre
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in this category. Both are in the zone of metropolitan

dominance.

Avadi ¢ It has a large number of educational institutions
and service sectof alone accounts for 31% of the labour force.
It has a stroﬁg industrial basé also with 38% of the labour
force in that sector. Aftef the setting w of the clothing
factory and the Tank factory both in public sector, Avadi

“has emerged as another satellite town of Madras city.

St. Thomas Mount ¢ Of all centres, it has the largest
proportion of workers .in service sector (44%). This may be
due to the location of a large number of educational institut-

ions, hospitals and credit institutions in this towne.

II Bi functional service centres

A. Agriculture and household industries centres

Minjur and Palayagummidipoondi héve come wunder this
category. Both are rural settlements and therefore have a
large share of workers in agriculture and household industries.
While Minjur is 13 miles away from the core city in the zone
of metropolitan dominance, Palayagummidipoondi is 25 miles
away from the core city in the zone of metropolitan sub domi-

nance.

L

B. Livestock, £ishing etc. and éervices centres

Kathiwakkam, a village in the zone of metropolitan
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dominance, comes under this category. Being a coastal
village, the inhabitants of this settlement look to fishing
as aﬁ important means of livliihood. ILivestock and fishing
sector accounts for 17% of the labour force and service

sector 31% of the labour force.

C. ILivestock, fishing etc. and construction centre

Ifathivakkam, a town situated in the zone of metropolitan
dominance has come under this category. This is a coastal
town and fishing is the mainstay of life. In this town 38%
of the labour force is in livestock and fishing sector showing
a high degree of resource oriented specialisation. Eight
per cent of the labour forge is in construction sector which

amounts to mpderate specialisation.

D. Household j_;g&ustries ‘and trade centres

The towns Poovirundavalli and Tiruvallur both in the
zone of metropolitan sub dominance come under this categorye.
Poovirundavalli has 2.5% of the labour force in household
industries and 23% in trade sector. In Tiruvallur town also
2.5% of the labour force is in household industries sector. -
Besides Tiruvallur is the administrative headquarters of

Tiruvallur taluke

E. Services and construction centres

Tambaram ¢ Lying in the zone of metropolitan dominance,

Tambaram is known for its famous educational institutions,
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T.B. Sdnatorium, Air Force Station etc. There is also a

sub urban electric train service for the benefit of commuters
to Madras city. As a result Tambaram has become a dormitory
town for white collar workers serving in the Secretariat

and head offices of many business houses located in Madras
city. Therefore service sector alone accounts for 39% of
the working population of this town. Five per cent of the

workers are in construction work. .

IIT Tri functional service centres

Trade, transport and construction centre :

Madras, the metropolis has the unique distinction of
being a tri functional centre. The workers in primary sector
agriculture, 1ivestock and dairying and mining and quarrying
all put together - pale into insignificance before 6.9 .lakh
workers employed in non primary sector. The city has consi-
derable number of workers in all the industrial categories
belonging to non primary sector. The city has emerged as a
specialised centre of trade and comunerce (24% of labour force
transport and communication (19% of labour force) and cons-
truction (5% of labour force). This does not imply the
absence of service sector as it accounts for 23% of the
labour force. Thus Madras city has a 1arge tertiary sector
accounting for 66% of the total labour force. 1In comparison
with this, the manufacturing sector of the city is weak as

it accounts for just 26% of the labour force.
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