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ABSTRAOT : The urban cenlres reflect their growth histories and resource orientations,

Distribution ol totvns of diffe|ent sizes i! uncven over sL)ace, Tamilnadu, the second most

highlv unbanised state, has 439 urban centres out of'a total of 2641 in the r.vhole of India.
"Ihe organisation of the urban cer,tres over space also is ccnsidered as providing an insight

into the regional differences in the development precesses. Cluster analvsis and factor aualysis

have been used to establish the hierarchy ol r.rrban centres and to understand their struc

tural pattero, on the basis of a set of rigorously scrutinised variables which are demo-

graphic, occupalional ant{ cultural in char.cter. Arr unders,tanding of the multiple number

of measurements on these lariab.les is made possible tl:rough a reduction of dimensions

achievcd by subjecting the data set to factorial analysis. Factor analysis enables thus, to

discover the fundamental dimensioos of urban places in Tamilnadu, while the multivariate

taxonomic tool"cluster analisi5 is used to classify the urban centres into groups.

The cities and town in India have a hoary
historical past. It islmore so in the case of
Tamil Nadu. The ' raison d 'o etre ' of large
towns and cities has always been that either
they were the royal capitals or temple towns.
Several of the larger towns in Tamil Nadu
can be cited as examples: Madurai, Tiruchi-
rapalli, coimbatore, Thanjavur, Kanchee-
puram, Kumbakonam, Tirunelveli, Nagar-
kotl and Tiruppur. Later several socio-
:ecotromic and political factors stimulated
further growth of urban ceotres: political
infrastructure, development of transport
networks like railwaya and roads, expansion
of educational facilities, agricultural and in-
dustrial development" Such development
processes in giving rise to heterogeneous
types of urban places reflect their growth
histories and resource orientations.

As elements of the cetrtral place system,
towns are both spatial and functional. Func-
tionally they are part of their hinterlands,

although all towns do nor necessarily deve-
lop hinterlands (Rao, l97l). Besides, the
distribution of towns of different sizes is
une\ren over space like their binterlands. It is
in fact the resource base of a region which
spontaneously helps in the origin and
growth of urban centres reflect ing its ( the
regionns 1 basic characteristics.

Tamil Nadu has achieved a higher level of
orga-nizaticn of human space : it ls the

second most highly urbanised state of India
with 30.36 per cent of its total population

Iiving in unban areas; next only to that of
Maharashtra's 31.2 per cent. The state has

consistently had a higher percentage share
ofurban population in the previous decades

also(TableI).
Urbanisation is an lndicator of economic

growth. Most of theeconomically advanced

countries have between 50 and 80 per cent

of their population living in urban areas. The
proportion of Tamil Nadu's urban populat-
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Table I
Degree of Urbanism: Percentage of Urban
Population to Total Population

Year India Tamil Nadu
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l95l
1961

197 I

17.29

17.97
19.91

ion has increased froml4.2 per cent in l90l
to 30.26 itl97l. The growth of urban pop-
ulation in the state had aiways been higber
than that ofgeneral population. The decade
1941-51 registered a growth of 41.8 p€r cent
in urban poputation as against 14,7 per
cent of the general population. During
r95l-61 and 196l-71 the urban population
went up to 22.6 per cent and 3ii.6 per cent
whereas the general population increased to
ll.9 per cent and 17.23 per cent respectivly.

There are 439 urban centres in Tamil-
Nadu 1 Census of India l97l ) out of a
total of 2641in the whole of India. An
investigation of table U substantiates the
differential growth pattern of the process of
urbanisation within the state,

The proportion and the rate of growth of
urban population, as well as the increase in
the number of urban c+ntres have not been
even. The various regions in the state have
had a distinctly differing urban growth.
The Tambaraparani basin (Tirunelveli
district), part of ,{aigai basin (R.amanatha.
purarn and Madurai disiricts;, the Cauvery
delta (ThL:njavur district) and the Palar
basin (North Arcot and Chingleput dis-
tricts) have been undergoing the process of
urbanisation oyer a very long stretch of
time lTable III;.

The contributing factors have been soil
fertility, abundance of water and admin.
istrative infrastructure as they were pievotal

24.35
26 69

30,26

Table II
Growth of Urban Population

DistrictlState
%ofUP
to tot.
Popn.

9/o growth rate
of U. P.
t96t-7t

No. of
U.

Centres.
Rank

India
Tamilnadu
Madras
Chingleput
North Arcot
South Arcot
Dharmapuri
Salem
Coimbatore
Nilgiris
Madurai
Tiruchiraplli
Thanjavur
Ramanathapuram
Tirunelveli
Kanyakumari

19.9
30.26

100.00
34.76

20.85
14.18
8.58
26.58

35.59
49,24
33.62
22.27
20.52
26.11
32.17
16.72

38.2
38.64
42.8t

121.80
24.06
30.76

54.37
5t.76

50.77
35.23
30.37
26"39

19. t3
24.5s
2t.42
36.20

2641
439

I
74
32
l4
7

43
58

17

38

32
32
34
52

5

I
4

t0
l3
l4
7

3

2

9

1l
8

6
t2

ry
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Table III
Progress in No. of Towns

District/State t90l l9ll t92t l93l t94t 1951 196l l97l
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Tamilnadu
Madras
Chingleput
North Arcot
South Arcot
Dharmapuri
Salem
Coimbatore
Nilgiris
Madurai
Tiruchirapalli
Tnanjavur
Ramanatnapuram
Tirunelveli
Kanyakumari

439

I
74
32
t4
7

43
58

l7
38
32
.1

34
\)

5

13

2e7

I
),
22
IB
6

13

52

4
56
32
29
33

49
20

2B

162
I

t6
l8
t1
4
6

l2
J

II
9

l9
22
29

I

133

I
15

l1
9

6

8
)
9

7
t9
19

23

I

189

t
t7
2t
t4
4
6

l2
3

l4
11

2L

25
30
t0

222

I
18
1)

16

3

6

l2
4

19

2t
22
3l
36

ll

2s7

1

20
22
l8
5

t2
r9
4

z3

24
32

38
ll

339

I
34

30
20
6

l9
34

32
3J
34

35
44

4

areas of power since the histr:rical periods.

The Ccimbatore plateau has availed a

squarely different impetus for its very recent

growth process of unbanisation : power and

capital. Therefore, an insight into the

regional differences in the dcvelopmental
processes may be gained through under'

standing the orgauisation of the urban

centres over space,

MethotlologY

Cluster analysis and factor analysis, the

two very widely applied statistical tools in
geography have been used to discern the

hierarchical organisation and to understand

the structural pattern of the balic urban

characterstics oi the urban centres through

a set of carelully selected 28 variables

(Tablc lV;.Thcsc variables are dgmogri:phic,

occrrpational anci cultural in charactcristics.

Table IV

List of Variables

l. Administrative status

2. Urban PoPulation
3. Urban densitY

4. Growth rate of urban population
(1961"71)

5. Growth rate of urban population-
density (1961-71)

6. Sex ratio
7. Literates
8. Workers
9. Cultivators

10. Agricultural labour
11. Livestock etc.
12. Mining etc.
13. Household industry
14. Manufacturing
15. Construction
16. Trade and comn:erce
17. Transport and storage
18, Other services

19. Receipt of revenue
20. Banks
21. Agricultural credit socisties
22. None-agricultural credit societies
23. Electricity (Number of points)
2+. Health (Number of bedsl

25. Colleges
26. Secondary schools
27. Middle and other schools
28. Technical institutes
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Cluster analysis through ascertaining the

strength of the associalion between the

variables by a computational transformation
has produced 439 operational taxonomic
units IOTU'S) which when subjected to the

cartographic solution ofl a dendrogram or
linkage tree iFig. l) helped to identify five

distinct levels of hierarchy l Appendix A ).
The linkage tree represents the stepwise

clustering of the urban centres. The several
groups, subgroups and isolates are ail Iinked
oa the basis of their nearness to each olher
in terms of the Euclidean distance between

every pair of points. Yet the linkage tree

does not show any specific level of hierarchy
as there are no acceptable standards

or norms on the taxonomic distance scale

which woulrJ be considered as indicating
the cluster status. Therefore, this complex
procedure of obtaining the clusters or bier'
archical orders has been solved on the basis

of two cut offpoints oa the taxonomic dist'
ance scale. They have peen drawn at the

dij values of mean and one standard devia'

tion. Centres clustering below the mean dist'
ance have been assigned to the 5th level,

while those clustering between one standard

deviation and the above the mean distance

to the fourth. The third and second order

centrec link between themselves to ultima-
tely cluster with first ( or the highest ) level

centre above the one standard deviation

level.
This hierarchical ordering speaks defini'

tely of the composite strength of the varia'

bles as manifesting in the different orders of
towns, yet does not reveal the structural

strength and pattern of urban centres. Factor

analysis while accomliishing this, helps in
the reduition of dimension of the multiple

number of measurements made on the 28

variables into a manageable number of new

variables called factors. Thus tight basic

dimensions have be en extracted aE

representing the basic structure of urban

characterics of Tamil Nadu.

Hierarchical Ordering
Madras city ( population 2469450 ), tho
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founh metropolis of India, occupies the
highest level in the hierarchy ( Fig. 2 ) Its
supremacy in the hiearchical ordering is
becausc of the historical advantage accru-
irg by being the administrative capital of
the state. It displays very high demogra-
phic and ecoromic potentiais.

N,Iadurai ( 5491l0 ) and Coimbatore
( 356370 ) comprise the second level of hier.
archy, both of them far removed from the
flrst order ceDtre in location; Coimbatore
located on the Kongunadu plateau is essen.
tially industrial in character, thriving on the
historical and locational advantages of pro-
ximity to thc- sources of energy and capital.
h4adurai situat..d in the middle of the dry
southeastern parl is a rival to Coimbatore
as a ieading textile centre.

Tiruchirapalli ( 307400 ), Salem ( 306720)
Tirunelveli ( 108500 y and Kancheepuram
(i 1C609) occupy the third level of hierarchy.
Tiruchirapalli and Salem, possessitg the
Decessary population potential, are centres
of considerable industrial potential also
( textiles, engincering, paper etc. ) in addi-
tion to the claim of Tiruchirapalli as a centre
of considerable tourist potential. Kanchee-
puram in spite of the handicap of having a

smaller population ( when compared to the
above tlvo iarger towns ) justifies its place
in the third order on three grounds : i) its
historical antecedeot as a centre of pilgrim-
age. ii) the presence of a large specialised
handloom industry and iii) as an imortant
market for the agricultural produces of its
hinterland (Spate and Learmonth, 1960).
Tiruneiveli owes its place within this order
nnainly l:ecause of its location in the Tam-
baraparani basin, a rich agricultural tract in
the dry south eastern margin.

As many as 59 urban centres of varying
sizes dlsplaying a well distributed pattero
belorg to the fourth level. Centres of over
100,000' population such as Tuticorin
(155310), Thanjavur (140550), Vellore
( 139080 ), Dindigul ( 1284291, Tiruppur
( 113300), Kumbakonam ( 1131301, Singa-
nallur (11221t0; Erode ( l05l 10 ) and



o
ros

(el
/ o'-

o o ,f -t)
o oL

o

o
/o o

t:f o Po

i ""t"'.r
Tulicorin

rRuxewEr-r 8o

J',-- t
o

o
L-fr 50

I
o oo

Kilcmetres
't

o
lnset 6hovring

Modros ogglorncrofion
.ti oo\/ o

o o

o

o

'ii l

ro o

THE HIERARCHICAL ORGANIZATION AND STRUCTURAL PATTERN OF URBAN CEN RES 29

TISURE 2

TATILNADU

HIERARGHY OF

o

C)-o
o

o

o o



3U

Cuddalore (101335) lallwithin this category.
Presence of urbirn functions !n their lower

dimension anci the influence ot' primary
variables like iivestock, cultivators, aud
agricultural labour e;<pain the ordering
of such Iarge urban certres (population rvise)

rvithin tbis level. Except far a f'ew wirich are
located in the l icinity of higher le'iei cent.res

(Ambattur, A,vadi, Alandur at:d Tamb:iram
near Madrus, Ganapa tiuear C<;imbatore iind
Palaymkottai near Tirunelveli; the rest of
the fourth orcler centres exist as indepetdent
c€ntres. The former set of centres owe their
place in this hierarchy to the higirer order
urban cerilres wliereas the larter group poss-

esses distinct hinterlands of their own. This
explains their dominant prirnary character-
istic.

The fifth or the lowest level centres
number 373 and are found distributed all
over the state. A signifificart feature of
their distribution pattern istheir remarkable
tendency to cluster aroun<1 bigher ordc.r
centres" the lower order centres ( mostly
with a population of under 20,000 ) vihen
found ciustering around the higher order
centres are their suburbs and do not posiess
hinteriends of their olvn whereas the rest
of the fifth order centres fourd interspersed
amidst the rural areas are the outcome
of the compelling necessity to fulfil the
needs and desires of the population, as

market centres for the rural produce.
Their distribution coincides with areas of
medium and high population densities.
Urban cer,tres such as Nagarkoil {141290),
Nagapatinam ( 68030 ), Virudunagar
(61900), Karaikkudi (55450), Srivilipuuur,
(56E60), Chidambaram (488i0), Rajapa-
Iayam (36950), Tiruchendur ( 18130 ) and
Gudalur (15560), despite their popularion
sizes are included wlthin lthis level nnainly
because of their significant participation in
non-urban activities.
Urban Characteristics : Significance of
Relationships Among Vaiables

Discering the structure and hierarchical
organisation of ulban centres,could be more

TRANSACTIONS OF THB INSI'ITUTB OF INDIAN GEOGRAPHERS

meaningfully achieved onty when the vari
ables subjected to analysis reflect more com-
prehe*sively the essential aspect of urban
elements possessed by them. The matrix of
Pearsonian Product Moment Correlation
( 28 x 28 ) contains 406 coefficenrs Z2S
positive and 181 negative (Tabl V;. Furrher
perusal revels that variables like adminis-
trative stttu$, ( Urban ) population, ( urban
population; density, receipt of revenue,
baRks, non agricultural credit societies,
electricity, health and educational facilties
display significant positive correlations. yer
a considerably large number of variables
have negative re lationships. They are
rates of growth of population ard popula
rion density, sex ratio, workers, trade and
commerce, agricturai labour, livestock all
mining, cultivators and agricultural credit
societies" The positive reiationships bear
eloquent testimony to the potertial econo-
mic and social characteristics of ali the
urban cectres and more particularly of the
higher order centres. The negative relation-
ships reveal the dominance of such variables
in the lower order urban cetrtres. Hence the
following inference seem to be iu order the
urban centres in general bear a strong impri.
nt af their rural base; while only the trace
of primary base is found in the higher order
centres, the lower centres have their roots
strongly ernbedded into it.
Structure of Urban Characteristics

The selected set of 28 variables os coDr
tained in the urban centres of Tamil Nadu
(grouped into a five level hierarchy ) have
been reduced to 8 basic dimensions. The
rotated factor matnx ( Normal Varimax
28 x 8 y shows the elements relevant to the
factors of each variable (Table VI). The signs
of the eiements imply the directions of the
association. The size of each value indicates
the degrse of association of each variable
with the appropriate factor.

The 8 new independent variates explain
away more than 75 per cent of the covari_
ance of the original variable. Of this the
Iirst 4 factors. among themselves contribure
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Cuddalore (101335) fall within this category.
Presence cf urban functions !n their lower

dimension and the influence ot' primirry
variables like iivestock, cultivators, aud
agricultural labour e.rpain the ort!ering
of such large urban centres (population wise)

within tbis level. Except fcr a few wi:ich are

located in the vicinity of higher tret'ei centres

(Ambattur, Avadi, Alandui: airii Tambiiri:m
near Madrus, Ganapa tinear Coirubatore and
Palaymkottai near Tirunelveli; the rest of
the fourth order centres exist as indeperdent
centres. The former set of c€trtres owe thcir
place in this hiErarchy to the higher order
urban cenlres whereas the latter group poss-

esses distinct hinterlands of tlieir own. This
explains their dominant prirnary character-
istic.

The fifth or the lowest level centres
number 373 and are f<ruud distributed all
over the state. A signifificant feature of
their distribution pattern istheir remarkable
tendency to cluster aroun<i higher ordc.r
centres. the lower order centres ( mostly
with a population of unde r 20,000,; vihen
found clusterirrg around the higher order
cenires are their suburbs and do not pos$ess

hinterlends of their own whereas the rest
of the fifth order centres fourd interspersed
amidst the rural areas are the outcome
of the compelling necessity to i'ulfil tlie
needs and desires of the population, as

market centres tbr the rural produee.
Their distribution coincides with areas of
medium and high population densities.
Urban centres such as Nagarko,il (1412901,
Nagapatinam ( 68030 ), Virudunagar
(61900), Karaikkudi (55450), Sriviliputur,
(56860), Chidambaram,(48810), Rajapa-
layam (36950), Tiruchendur ( 18130 ) and
Gudalur (15560), despite their population
sizes are included wlthin lthis level mainly
because of their significant participation in
non"uri:an activities.
Urban Characteristics : Significance of
Relationships Among Vaiables

Discering the structure and hierarchical
organisation of urban centres,could be more
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meaningfully achieved only when the vari
ables subjected to analysis reflect more com-
prehersively the essential aspect of urban
elements possessed by them. The matrix of
Pearsonian Product Moment Correlation
( 26 x 28 ) contains 406 coefrcenrs 225
positive and 181 nrgarive (Tabl V;. Furrher
perusal revels that variables like adminis-
trative status, ( Urban ) population, ( urban
population I density, receipt of reveuue,
banks, non agricultural credit societies,
electricity, health and educational facilties
display significaot positive correlations. yer
a considerably large number of variables
have negative relationships. They are
rates of growth of population and popula
rion density, sex ratio, workers, trade and
commerce, agrictural labour, livestock all
mining, cultivators and agricultural credit
societies. The positive relationships bear
eloquent testimony to the potential ocotro-
mic and social characteristics of all the
urbau centros and more particularly of the
higher order ceutres. The negative relation-
ships reveal the dominance oi such variables
in the lower order urban ceiltres. Hence the
following inl'erence seem to be in order the
urban centres in general bear a strong impri.
nt of their rural base; while oniy the trace
of primary base is found in the higher order
centres, the lower centres have their roots
strongly embedded into it.
Structure of Urban Characteristics

The selected set of 28 variables os coo"
tained in the urban centres of Tamil Nadu
(grouped into a five level hierarchy ) have
been reduced to 8 basic dimensions. The
rotated factor matnx ( Normai Varimax
28 x 81 shows the elements relevant to the
factors of each variable (Table Vl). The signs
of the elements imply the directions of ihe
association. The size of each value indicates
the degree of association of each variabie
with the appropriate factor.

The 8 new independent variates explain
away more than 75 per ceut ol the covari_
ance of the original variable. Of this the
first 4 factorE, amoog themselves contribute
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I

2

3

4

5

6

7

oo

I
l0

l1

t2

l3

t+

l5

l6

t7

IB

i9

20

2r

22

23

24

25

26

27

2B

I

.36

.+7

-.31

-.28
.07

.17

-.lo
-.13

-.12

-.16

-"08

.04

-.03

-.01

.40

.a7

.09

.34

.4+

9'

.35

.39

.JJ

.01

"35

.39

.32

1

.46

-.t2

-.10

-.04
.r4

-.06

-.t4
-.14
_.02

0

_.03

.04

.04

.14

.l I

.08

.98

.58

0

.99

.98

.97

.03

.98

.98

.98

I

-.25

-.r 6

-.03
.97

-.20

-.35

-.31

-.l3
-.04

.0

.18

0

.31

.19

.r4

.47

.60

.05

.45

.50

L9

0

.41

.48

.38

I

.B9

-.19
_9q

.21

.02

.19

00

.09

-.06
.25

.08

-.46
.06

_99

-.10

-.27

-.24

-.ll
-.13

-.10

.06

-.13

-.16
_.10

I

-.14

-9q
9q

-.02

.15

.02

.08

-.02
.26

.07

-a,
.05

-.2+

-.08

-.23

-.25

-.l0
-.t2

-.08

.05

-.11

-.13

-.09

I

-.01

-.04

.17

.08

-.02

-.02

.06

-.10

-.07

.t7

-.24

-.05

-.03

-.03

.05

-.03

-03

-04

-06

-04

-03

-0+

I

-.45
_.38

-.40

-.16
0

-.26

.l t

.10

.38

.21

5:9

.13

.28

.06

.15

.17

.t4

-.07

.16

.t7

.13

I

.13

.24

.21

-.04

.42

-,02

-.16

-.47

'.28

-.45

-.07

-.13

-.01

-.08

-.08

-.07

-.0j
-.08

-.07

-.07

I

.51

-.19
_.02

.03

-.35

-.22

-.21

-.28

-.20

-.t+

-.t7
.07

-.13

-.16

-.13

-.1 I

-.13

-.16
_.1 I

I

-.17

-.02

-.09

-.26

-.26

-.3?
_ rcl

. -.30

-.13

-.16
.06

-.13

-.16

-.13

.08

-.13

-.I5

-.1 I

I

_.03

-.14

-.22

-.c5

-.16

-.16

-.09

-,02
*.07

-.06

-.03

-.04

-.02
.-.02

-.03

-.01

_.03



Table V
Inter-Correlation Matrix

1l 12 13 t+ t5 16 17 18 l9 20 21 22 23

I

_.03

-.t+

-.22

-.c5

-.16
_.16

-.09

-.02

-.07

-.06

-o?

-.0+

-.0?

-.02

-.03

-.01

-.03

I

-.04
.04

-.03

-.09
.01

-.03

.01

-.02

-.07

-.0t
.02

0

-.01

-.01

-.01

0

I

-.19

-.17

-.15

-.23

-.31

-.04

-.05

.01

-.04

-.02

-.0+

-.03

-.03

-.04

-.0+

t

.07

_.t7

.13

_,,
.03

_.02

-.1 I

.42

.04

.03

.0t

-.01

.01

.02

I

.13

.14

.16

.03

0

-.04
.04

.04

.o+

-.05
.04

.03

.04

I

.07

.34

.14

.32

.r5

.15

.17

.t2

-.06

.15

.t7

.t2

I

.07

.10

.10

-.09

.l I

.12

.10

-.03

.i0

.10

.10

t

.09

.16

.04

.09

.10

10

-.0+
.11

.10

.09

I

.62

-01
.97

.97

.96

.04

.95

.96

.95

I

0l

.5S

.64

.55

.01

.56

.62

.50

I

.01

.0t

-.o2

-.0+

0

.02

-.01

I

.98

.98
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to the extent of 59 per cent to explaining the

variability in the matrix of association.

Factor One
02 Urban Population 99

22 Non-Agricultural Credit Society 99

19 Revenue 98

23 Electricity 98

24Health 98

26 Seconbary Schools 98

27 Middle and Other Schools 98

28 Technical Institutes 98

20 Banks 60
03 Urban Density 4s

The first factor which is considered as the
primary factor reveals the basic demographic
and econoraic potentials of the urban centr'
es. As many as 10 variabk:s comprise this
strong urban component which on its own
explains 32 per cent of the total variance.
The list of variables most highly correlated
with this factor, clearly indicates that it is
very closely associated with a range of dem-
ographic, economic and cultural variables.
[t is most highly positively associated with
urban population, non-agricultural credit
societies, receipl of revenueo electricity,
health facilities and educational institutions.
Interestingl; enough it does not show high
negative association with any of the varia-
bles. The associations of the first factor are

clearly delineated, and show that it is
positively associated with urban aspocts.
Factor Two

08 Workers 78

13 Houshold Industry 72

l8 Other Services -71
07 Literates -51
16 Trade and Commerce -42

The second factor's contribution to ex.
plaining the total variance in the matrix of
associations is significantly very low. It
accounts for only 12.38 per cent. It shows

high positive associations with total workcrs
and household industry. It is highly associa-

ted with other services and literates. While
retaining aspects of the secondary sector, it
stands out as a tertiary component.
Factor Three

04 Growth rate of urban population -87
05 Growth rate of urbao population

density -55
16 Trade and Commerce 52
14 Manufacturing -47
2l Agricultural credit societies 45
01 Administrative status 4+
The third factor accounts forS .98 per cent

of the totrl variance . It is highly negatively
associated with the rate of growth of urbsn
population and significantly negatively with
the rate of growth of urban population
density and manufarturing. It is significantly
positiveiy rllated with trade and commerce
and also with agricultural credit societi*s
and administrative status. Therefore this
factor cleariy emphasises the growth
characteristics of urban population and
economic aspec(s as svell.
Factors Four and Five

IV
09 Cultivators 8l
r0 Agricultural labr:ur "t9

14 Manufacturing -52
03 Urban population density -51

v
11 Li.restock -88

The fourth and fifth factors explain
variances cif 5.63 and 4.99 per c€nt
respectivly" The fourth factor is highly
positively associated with cultivators and
agrieultural latrour. It possesses negative
relationships with manufacturing and urban
density. The fifth factor is highly negatively
related to livestock, The associations of these

factors clearly define them as rural
components.
Factor Six

06 Sex Ratio 85

;7 Tarnsport and storage -51
The sixth faetor has highly positive

association with sex ratio. It has significant
negative relationship with transport and
storage. Thus it clearly identifies itself as a

component of male population dominancy.
The negative element of the vector in this
factor explains its importance in the middle
and lower order centres.
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Table VI
Rotated f,'actor Matrix ( Normal Varimax )

Factors

%

Variables
I II III IV V VI VII VIII h,

I
2

4
5

6
7

8

9

IO

1l
12

13

14

l5
16

t7
18

r9
20
2t
22
23
24
25

26
27

28

99

43

-08
_06

-03
09

-03
-09
-08
_01

0l
-03

00
0r
l0
08
06
98
60

-02
99
98
98

03
98

98
98

06

-02
-42
l0
t4
00

-57
78

-09
17

ll
-02
72
06

-33
-42
-28
_7t

-03
-06
09

-04
-03
04

-l I
-05
-03

o4

44
03
26

-87
-55

l3
28

-14
-04
-14
0l

-06

-47
-23

s2

-09
27
02
32

03
06
00

-10
-04
08
00

l8
-05
_51

08
01

08

-43
1l
81

79

-15
0l

-08
_s,

-17
-25
-26
-20
-06
-2t

19

-04
-09
-03
09

*03

-07
00

38

02

-33
04
05
ll
r3

-21
t2
14

-88
05

-06
37
01

t9
24

-n
02
t9
20
02
05

-01
-04

00
-01
-01

-04
-0t
-06
_14

-09
85

_01

-06
t6
02

-04
_08

l3
02

_07

2t
-51
_05

-01
-08
-27
_01
_01

_01

-03
r0l

-02
00

22
00
04

03
03

-01
-06

09

-03
03
06

-83
-06
0l
35
15

_24

02

-01
-06

32
0l

-01
*0r

11

00
02

-01

09
00
20

-02
00

-06
-03
-05
t0
18

08

-05
-05

-49
-09
-l I
-13
0l
l5

-09
0l

-01
-01

79

-02
0t

-03

56
99
67
80
76
77

62
70
73
73
82

71

6t
66
55

63
55
62
96
58

47
98
98
96

68
97
97
96

35

t9

t6

45

Eigenvalues 8.93 3.47 2.St l.5g 1.40 1.07 1.05 r.00
Percentage 31.90 12.38
Variation

8.98 5.63 4.99 3.81 3,76 3,58

Decimals Have Been Omitted
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Factor Seven and Eight
VII

12 Mining -83
VIII 25 Colleges 79

15 Construction "49
The seventh factor has high negative

association with mining. It identifies its

explicit importance in the lower order urban
centres. The eighth factor has high positive
relationship with colleges while showing
negative association with construction. This
minor factor lays stress on the importance
of educational institutions in the urban
centres.

Hierarchical Organisation and Structural
Pattcrn

The urban centres of TamilNadu (as hier-
archically organised ) exhibit certain basic

and overall characteristic features. The first
order centre, Madras ranks first in terms of
total population, banking, receipt of reve-
nue, education and tertiary activities. It
occupies second position in manufacturing
and literacy ( Table VII ). It is also cha-
racterised by the lowest sex ratio. All these
facts are strongly eorraborated by the factor
sftucture ( Table VI1. Variables present in
this centre show very high correlations with
the primary factor. They include variables
relating to basic demographic, economic and
cultural characteristics. They also have
significant loadings in the second ( tertiary I

sixth ( sex ratio ) and eighth i education )
factors. This provides ample evidence on
the high degree ofurbanism ofthe first order
centre.

The second order centres possess very
high group means in such urban character-
istics like industry, trade and commerce;
second position in total populaiion, agrlcul-
tural credit socities and third in transport
and storage. They are also characterised by
highest population densities. These variables
show significant associations with the sixth
( sex ratio ) second ( literacy ) and first
( demographic and economic ) factors.

The third order centres rank first in
household industry and second in mining,

r...5

transport and trade and commerce. They
also occupy the third position in most of the
other variables.As such they show significant
loadings in the second ( tertiary ) and the
first 1 demographic and economio ) factors.
The importance of household industry in
this level is explained by the presence

of Kancheepuram, Salem and Tirunelveli;
Salem accounts for mining as well.

The fourth order centres rank first in
mining and second in rate of growth of
population and population denslty, total
workers, agricultural labour and livestock"
This indicates their importance in demogra-
phic aspects and in the primary sector. This
is further fortified by the significant loadings
of these variables in the third ( demographic
growth ) sixth ( sex ratio ) fourth ( rural )
second ( tertiary ), fifth ( rural ) and seventh
( mining ) factors.

The fifth and the last order centres have
the highest group means in grorvth rates of
population aod population density, total
workers, cultivators, agricultural labour and
livestock. They rank second in household
indusrry, third in agricultural credit societies

and construction. The importancc of fifth
order centres in ternns of the demographic
aspects is well substantiated by the signifi-
cant loadings of the related variables in the

third ( demographic growth ) and sixth ( sex

ratio ) factors while their economic and

primary characteristics are emphasised by

their loadings is the second ( tertiaryl fourth
( rural l fifth ( rural; and seventh ( mining ;
factors.

In the light ol the above facts the follow'
ing observations are in order. The higher-

order centres display very strong and distin'
ctive urban characteristics. As the hierarc-

hical level decreases, there is a perceptible

iucrease irr the primary sector. The

higher order centres despite their having

larger population base and higher population

densities, register lower rates of growth in
respect of these variables' This phenomenon

is explained by two factors; i I the pbysical

cxpansiou ofthese eentres and iil the process
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of suburbanisation stemming out of the
population moving towards the periphery
from the congested urban core. The higher
rate ofgrowth ofpopulation occurring in the
lower order centres could be attributed to
natural growth as well as to the faot that as

TRANSACTIONS OF TI{E INSIITUTE OF INDIAN GEOGRI'PHERS

many as 100 villages have obtained urban-
hood io I 971.

The foregoing synthetic account of infer-
ence from out of the results and of cluster
factor analyses brings into focus as well as

substantiate certain salient features of the

Table YII
Group Means

Hierarchical Order

Variables I II III IV V

0.25

I
2

3

4

5

6

7

8

9

10

l1

l2
13

t4
r5

16

t7
l8
19

20

2t
22

23

24

25

26

27

28

8.0

2469.4s

t928.3

3.5

3.4

904.0

62.0

28.2

0.2

0.1

1.3

0.3

1.6

25.8

4.8

24.3

18.6

23.3

934.08

3s9.0

0.0

240.0 ,

1915.57

9237.0

27.0

178.0

604.0

209.0

5.0

452.74

2070.95

2.4

0.9

921.5

63.8

29.8

0.9

0.6s

0.0

5.0
)q)

3.45

28 55

9,2

22.8

243.34

44.0

0.5

43.5

368.41

16s4.0

12.5

30.5

I 17.5

24.0

5.0

208,82

1t62.6

2,03

2,3

963.2s

58.55

29.93

2.8

2.38

0"58

0.5 8

r s.3

21.95

2.88

26.55

9.7

17.85

7t.66
22.5

1.0

2t.o
286.80

398.0

30
r 0.5

70.75

9.0

4.2

48.92

418.6

4.8

3.7

948,0

53.9

30.7

5.s

10.4

3.9

1.1

5.4

i 5.0

2.9

20.4

8,1

19.5

14.3

4.5

0.9
a1

44.7

t44 0

0.7

37
16,7

2.7

2.8

14.47

195.34

9.31

8.98

971.0

48.9

32.37

10.35

16.96

4t6
0,33

8.47

20.99

3.01

14.68

6.72

15.81

2.62

1.39

0.68

0.88

11.97

24.07

2.08

1.51

6.18

0.75
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urban centres. Madras City, the fist order

centre is distinctly tertiary in character with

a very strong economic base and also serve

as a leading educational centre' The sec'

ond and third level centres are basically te'

rtiary in nature, yet have a strong industrial

base as illustrated by Coimbatore and Mad'

urai. The fourth ancl fifth order centres have

their roots rlsep iu their primary base while

possessing such tertiary f'eatures necessary

for their claim to the status as urban ccntr€s'

Distribution Pattern : Salient Features

The general distribution pattern ol'urbar

centres in Tamil Nadu has a tendency to

clustering ( Fig. 2 ) Four major clusters

.uy .utiiy be identified. They are the agglo'

merations of 1. Madras 2. Coimbatore

3. Salem and 4. Madurai. Eight minor

clusters can also be discerned. They are:

l. Tirunelveli. 2. Tuticorin 3, Tiruchirapaili'

4. Kr,raikkudi 5. Tiruppur 6' Pollachi

?. Erode and 8. Veilore. This aPart, two

strings of urban centres' the first on€

straddling the Thanjavur"Mayuram road/

rail communication link ( and also the

Cauvery river) and the other the course of

Palar aie the charaoteristic features of the

distribution Patt€rn.
The first group of major clusters have

developed around the higher order centres

iMud*s: fitst order, Coimbatore and

ivtadurai Second order, Salenr Third order)

th.ir r.routce base is essentially industrial

and tertiary. They are capable of command'

ding a larger hinterland'
The second group of clusters are mainly

centred around fourth ievel centres except

ior Tiruchirapalii and Tirunelveli which

U.ioog to the third order' Tirunelveli Tuti-

,oriol fourth ) Tiruchendur ( fifth ) belt of

urban centres has the advantage of location

in the Tambaraparanc basin' Tiruchirapaili

situated at the Cauvery river crossiltg liuk'

ing Madras ro Madurai, Thanjavtrr to

Sa'iem and Coimbatore is at the head of the

fertile Cauvery delta. Tiruppur an<l Pollachi
are textile centres thriving on th eir location
on the Kongunadu plateau, possessing the
same advantages as does Coimbatore with
respect to supply of power and raw materi-
als. Erode-Bhavani clusters consist mainly
of housebold industrial centres, depending
on fresh water supply thus explaining their
location on the Cauvery river. Lastly, the
cluster around Karaikkudi does not poss-
ess iruy 'raison d'etre' but for the complex
of educational centres. The fact that the
cluster consists entirely of a group of lower
order centres is also evidence enough to
the absence of any natural resource base.
Conclusion

Madras, the otly centre in the first order
is the primate city ( of the state ) and is
located in the northeastero corner. There
are very I'ew centres in the next two levels,
two in the second and four in the third. It
brings into focus an anomalous situation
where the numerous lower order centres in
the fourth 1 59 ) and fifth ( 373 ) are left
without the support of adequate number of
higher order centres to sustain the system.
Likewise, the well marked urbanism of the
the higher centres stands out against the
well entrenched primary characteristics of
the lower order centres. Further, the distri:
bution pattern too is not uniform wherein
the urbau centres are in groups and clusters.
Ail these basic features sum up effectively

the differences in the development of differ.
ent regions of the state" This again defi-
nitely points at the uneven distribution of
the resource endowment. The hierarchical
ordering established thus should serve as an
instrument in understanding the economy

of the region as integrated over space.
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APPENDIX A
List Of Centres

first Order
l. Madras

Second Order
1, Coimbatore
2. Madurai

fhird Order
l. KancheePuram
2. Salem
3. TiruchiraPalli
4. Tirunelveli

Fourth Oriler
1. Tiruvallur
2. Tiruttani
3. Avadi
4. Tirumazhisai
5. Poovirunthavalli
6. Madavaram
'1 , Ambattur
8. Alandur
9. Tombaram

10. ChinglePut
11. Tirukkalikundram
12. RaniPet

13. Melvisharam
14. GudiYattam
15. VaniYambadi
16. Ambur
17. TiruPPattur
18. Vellore
19. TirukkeYilur
20. Kallakurichi
21, Vriddachalam
22. Cuddalore

23. NellikkuPPum
24. Panrutti

25. Neyveli
26. Krishnagiri
27. Dharmapuri
28. Tiruchengode
29. Rasipuram
30, Bhavani
31. Erode
32. Tiruppur
33. Mettupalayam
34. Periyanaickanpalayam
35. Ganapati
36. Singanallur
37. Pellachi
38. Nelliyalam
39. Naduvattam
40. Ootacamund
41. Wellington
42. Dindigul
43. Palni
44. Theni Allinagaram
45. Bedinaickanoor
46. Chinnamanoor
47. Bhatlagundu
48. Karur
49. Pudukkottai
50. Kumbakonam
51. Thanjavur
52. Tiruvarur
53. Devakkottal
54, Ilayankudi
55. Sivakasi
56. Kevilpatti
57. Tuticorin
58. Thalaiyuthu
59. MelapalaYam.

Fifth Oriler
Due to coostraint of space the listing of 3?3 centres of this level is omitted.
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