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discovered in his study that the number of telephones provided a useful indicator for the range of

central goods available in a town. With the telephone data he defined the centrality of a town, as
equal to the number of telephones in the town, minus the town's population multiplied by the

average number of telephones per population in the towns® complementary region, €.g., a lown
of 25,000 with 5000 telephones in a region with 1 telephone for every 50 people would have an
index of 5000- 25000 (1/50) or 4500. This index, basically, measures the difference between the
expected level of services (required in a town to serve its residents) and the level of services ac-
(ually measured within the centre. But, later on, the two concepts of range of a central good and
market size threshold, discussed earlier, proved to be the basis of his theory.

Complemeniary Regions and Hierarchy

On the basis of two concepts of range and threshold, it is now possible to see, how an hierarchy
of central places, supplying goods of different orders, develops (Fig. 9.2). In the stages of
colonization of the area, the arrangement of central places follows, the best suited geometrical
form, triangular lattices tessellation, thus, giving final hexagonal pattern. Five assumptions
precede such a pattern:
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Figur e 9. Stages in the development of hexagonal market areas (a) Isolated central places in an area
of lso:::inabon density (b) Population growth leads to increase in number of central plac“—wam;t
areas touch (c) Further population growﬁ\mnammat.topackmnl places even more densely, m
mhawuownapa\dwmpmduoed. =k =4
(1) The region should form an isotropic plain with a homogeneous distribution of purchasing
power, =y
oods must be purchased from the nearest ceftua place,
g; %tg:nslnl pl:::e‘s co:'.l:lemenmy zone must coincide the plain boundary,

(4) Consumer movement must be minimized,

prof be earned by any central place.
e lfr::i:x ;ﬁm isl;::rzed at lower {ml, for successively lower order goods and central

pl down to the lowest order ones, One gets a complete hierarchy of centres and markel areas.
aces,

| hierarchy, obviously, emerge as follows: .
'([ch;zwme::mrplluf would be located, midway between three higher order

2 ;ﬂﬂhighcro:dermml place would have, six next lower order ones around it-one on each
i ofthesixpoin'lsofinhengoml market area,
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shows that a first order centre
. 32 centre
ides goods and services for

El?lhifd of the population of six | - pAA hu

s’é'ﬁ'l?t;‘lents as well as its Oﬁ;n '“.-""/} o N

p&ﬁ}ulalinn equivalent of three "

gt_ilemcnm. ie, K=3. This "’

provides efficient marketing, and -

in its most simple form, allows O A U 204

consumers in the lower order ; )
ARRANGEMEMNT NESTING THANSPORT ROUTES

centres, to choose between three
wmpcting central places, hence,
ma_r:lfgl optumizing case or
Eazkeifng principle of Chris-
taller JThe K=4 network is the
mosteconomical arrangement for
traffic flow, i.e., traffic optimiz-
ing situation (Fig. 9.4). The lower
order centres lie along straight
lines between higher order
centres. A central place serves

}r.m{‘cm; of the population of six
ower order centres and its own

population, i.e., in total it serves
(6 x 1/2) + 1 = 4 places, hence,
Eihiffﬂﬁi}l-_!" an administra-
tion-optimizing situation, there is
clear-cut separation of the higher
order centre and its neighbouring

CLASSICAL MODELS OF CENTRAL PLACE THEORY
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SOURCE : Chelitaller, W, "Dat Crundgerunt der sdumbichen Drdmeng i Euiopa’,
Franklurier Coag. Mafia, 1950

lower order centres. The central
place serves, the entire la-
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were called by Christaller as fixed-

levels of the settlement hierarchy (Fig. 9.6).

For calculating the number of central p
od simply works.

subtraction and division meth
predicted number of central places
1st order = 81-81/3 =54
2nd order = 81/3-819 = 18
3rd order = 81/9-81/27 =6
4th order = 81/27-81/81=2
5th order = 81/81-81/243 = 1
The average spacing, between

lus its own population,

Figure 9.5
hence, K = 7 hierarchy®® Fig. 9.5. These

¢ same fixed relationships hold atall

jerarchies, because,

laces expected in each order, following successive
If K=3 and settlements are 81 in number, the

of each order (to the ncarest whole number) would be:

; =
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order of scttlement. For €xX-
ample in a K=3 network the
spacingol h igher order centre
should be 1.7 imes as greal as
that of the order below (Fig.
9.7). Any predicted spacing is
based on that of lowest order
of centre. If [irst order spac-
ing is 5 km., others would
stand as follows:

2nd order spacing =S x V3 =
8.7 Km.

3rd order spacing =8.7 X Vi=
15.1 Km.

4th order spacing = 15.1 X
V3 =26.2 Km.

Sth order spacing = 26.2 X
V3 =454 Km.

pa

- Loschian Landscape

Though the present volume,
is not concerned, much, with
detailed critique of the
Central Place Theory, yet, for
understanding the operation-
al characteristics of the
method, a brief account of
losch’s modifications fol-
J_g_ws. Losch used all K net-
works to and varied

their size. The K=3 system

was used for the commodity

with the lowest threshold re-

uirement, then the K=4 for
&e next largest threshold re-
quirement, then K=7 and so
son. can understand this
pr by imagining that the
fixed K=3 network is drawn
on amap. The K=4 network is

now drawn on an overlay of

transparent tracing paper and
pinned to the K=3 map by a

single thumb tack through the

model. Settiements can

example, (d) shows
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# Ceniral plnce
o Dependent pinco

—— Doundary of compleineniary rnglon

= ' yhways botwoon cenbial pliteos

mo.nmwamwdammmhw
partiltioned in one of three basis :
:Lﬂkl.wmwmmmmmmn::”
be grouped hierarchically to give tiers of higher-order centres: ©f
i higher-order centers in a traffic-optimizing (K=
hierarchy. Way in which lower-order centers *nest” whihin the
"er-order centers in a manner reminiscent of sets

%
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\:(\ Second-order ceatral piaces

i are 1.7 times ‘urthe- apari
\ thar Turst-oraer places

Figure 9.7. Spacing in a K = 3 settlement hierarchy

common central place. By rotating the overlay, many major places, on both the K=3 and the K=4
paper, are made to mincide.ifeig@m&_ij we have a K=3 school system and a K=4 hospital sys-
tem, we try to rotate the overlay so that high school and the Doctor’s hospital, both, coincide in
the same locations, rather than being split between two. Losch went on to add the K=7 and still

higher K nemg;!: to the map, always trying lo gel as man y services as possible to overlap in the'
same locations.”
~ Rotation, thus, produces 12 sectors of which six offer many services and the remaining six
offer few services. Losch called these city rich and city poor sectors respectively (Fig. 9.8).
Thus, Christaller’s hierarchy, consists of several fixed tiers, in which all places, in a particular
tier, have the same size and function, and all higher order places perform all the functions of the
smaller central places. In Contrast, the Loschian hierarchy is far less rigid. It consists of a nearly
continuous sequence of centres rather than distinct tiers. So, settlements of the same size need not
have the same function (e.g., a centre serving 7 settlements may be either a K=7 central place or
a centre where, both, a K=3 and K=4 central place coincide) and larger places need not perform
all the functions of the smaller central places.®
The hexagonal territories in a Loschian landscape is clear from the map (Fig. 9.9a, 9.9b).
Lasch’s landscape was criticized by Walter Isard for fuiling‘to.lah‘mnl of variations in ‘
poglilion density. The economic landscape produced, when variations mpopnhﬁouldauity are
considered, is clear from map (Fig. 9.10); there is a set of imgularsmdpolyggu.udimuh-
ing the same number of people, smaller ones being fm:md num"city centres.” s b
Lésch also marks an attempt {0 introduce economic equilibrium conditions, but Beckmann
finds these inadequate.'® - Gadiie 30
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Identification of
Hierarchy City Rich
The foregoing discussion, Sectin

on the nature and concepl S — N O
of growth centres and ‘ l |T[
Central  Place  Theory, _

o) )}f I{a) s L"'l" I"lull.lll'

provides sufficient under- :
‘ Sechor
!

. |
standing for proceeding !
1 |

towards measuring the
centrality and hierarchy of
settlements. As reterred to
carlier, the centrality of a
place is equal to.its surplus
of importance, i.c., cqual
to the relative importance
of this place in regard to
region belonging toit. It1s
the outcome of the quality |
and quantity of functions |
performed by a settlement. T
These central functions, &
are available in a few set-
tlements, but, are availed
of by a number of settle-
ments. Obviously, the de-

gree of importance of a SR dE
. ; . iral Setticnmwents
function, is supposed to s
vary inversely, with the @ ( cutres ol market arcas ol sizes ndicted by ligures
’ Al native regional centres are in brazhets

frequency of ils occur-
rence. The level and tlypes
of functions, both, affect

the quality of a central function.
Thus, the hierarchy of settlements, is closely associated with the hierarchy of central func-

tions. This functional hierarchy is decisive in measuring centrality, which measurement
4 3 ) needs of

the level and numbcr. of functions available in a centre. Let us d?scuss its various asptm:l.fu.um
and E;lﬂh W :.l!Vanous metfiods are used lo measure the centrality of functions and séttlements
ket :Ia::s m’} Fhese ave: (1) Scalogs am analysis, (i) Population threshold and ranking of
o ey s i ot et n e s o erarchy o

. cons olher as i : A
tested method fo be adopted for study. pects of hierarchy, before coming again 103

Figue 9.8 The ten smallest possible market areas
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C Dependent place shared O Dependent place entitr
$ Conpe gievr o between 2 cf: 3 Eomﬁetinq within the territory of a
central places central place

Figure 9.9(a) Nine smallest hexagonal territories in a Loschian landscape.
Source: Lésch, 1954, p. 118. | |
dawn of 20th century. Zipt and
i tlevcl,msoughtbymymolma!thf _
::::::c';f ﬂ?ﬂyMﬁmﬁaMMwm umwyumtmmk

as shown by the following formula:
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Figure 9.9(b). The hierarchy of central places in a relaxed K network
(a) The relaxed K, (b) The number of functions in each settiement
Reprinted with permission from Techniques in Human Geography by P. Toyne and P. Newby (1971) published by
Macmillan, Basingstoke and London,
Pn = Py(n)’!

Where Pn is the population of n'" town in the series 1,2,3,...n, in which the towns are arranged
in descending order of size of population, and Py is the population of the largest and primate town.
It follows, that if the population of the largest town is 40,000 (P1) then, the second town in rank
would have a population of

40,000 x 2-! = @'- 20,000

.Thc :_ndhod of study, seeking relationship between the size and ranking of settlements ina
region, hinges upon the definition of spacing or some order and pattern in the distance separaling
settlements of different sizes and of various functions. It seems, that the number of functions, i
creases in the scnlemen!s of larger size. Some of these functions are not regularly found but, some
may be selected as best indicators of settlement hierarchy, i.e., primar sghool / office, pum*
ber of shops etc. Thomas and Gibbs, investigated the ;vmi;,lcms re:arding 'sf:e towns, and

(1961), however, in his study of 162 towns and cen : ke 2o
latter was less predictable. Similar studies hmn::en mmml E"ﬁ;? covesed “;“’P'd:‘g
rison (1958) and by Gunwardena (1964) in Sri Lania. Tye oo OTd (1963)'%, Berry ancio
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This technique was used by GURWAITE
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Figure 9.11

of Sri Lanka. Gunwardena, however, recognized four functional tiers in the settlement hierarchy,
Thus, the rule suggests that, number ol scitlements should continue to expand as size

decreases, so that one should notonly expectmore villa

ges than towns or central places but, more

hamlets. Cumulative frequency distribution curves have been drawn for rural settlements of In-
dore, Sawer and Depalpur tahsils of Indore; Ratlam of Ratlam; Malhargarh of Mandsaur; Begam-
ganj of Raisen and Barwani of West Nimar districts as shown on map (Fig. 9.11). The number of
rural settlements, plotted against their sizes, show a tendency, to expand up to a certain limit,
beyond which, reversal is visible. In this part ol the continuum, the number of settlements con-
tinues to decrease as size decreases. Reversal, however, is not complete, anywhere, and settle-
ments of Mhow and Barwani tahsils show higher correlation in rank and size relationship. Rightly
has been suggcsted by Hagget, that there is a need, 10 examine the lower part of the limb, the sub-

village limb, to see whether the rank-size rule may be

(i) Breaking Point and Gravity Model

The functional hierarchy is also closely associated with the i

action breaking point, which is, best predictable, throu
tonian theory ®f gravitation."* It suggests, that the m

reversed in this small settlement zone.

nfluence of two centres having infer-
gh analogue model, based upon the New-

proportional to the product of their population,

¢ movement between two centres, would be
and inversely proportional to the square of the dis-

lance, separating them, as shown by the given formula:

poE | . aiebes
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