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EVOLUTION OF CITIES IN MARA RSHTRA Gy,
AN ANALYSIS OF THE PHASES (F ﬁ,‘a@g,xwlzé\;fen.
, W ,
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K. R. DIKSHIT % Lo
2

The progressive increase in the
degree of wrbanization  and  the

growth of individualt  towns ali
over the world 1s necessarilv  the
resuit of o change in the pattern
of world cconomy,  The faciors
that promoic the growth of cities
today are of very recent orvigin,
Towns have, nevertheless, existed
in history {rom very carly  times
though they were not so nume-
rous and had developed in respon.
s¢ to social and cconomic  condi-
tions very different  from  today,
An appreciation of the  present
arrangement of towns,  therefore
nceds not only an analysis of the
existing social and cconomic con.
ditions hut also an examination
of the Lactors that may have given
nse to towns in the past, One
can not ignore the Tfact that an
explanation of many of the urban
features lies in the past and it iy
worthwhile knowing the scquence
of their development. The pre.
sent trend is, however, very diffe-
rent and the work of the geogra-
phers and the workers from other
disciplines s largely  confined o
the analysis of individual towns in
the light of their present functional
and morphological structure.  An
attempt is, therefore, made here to
trace the evolution of towns by
bringing into focus the relative
importance of different factors, in

N

a historical ?@hggiye, as they
t ;

have influ ne.d wth  of

towns in Muharas' : 'IMS,

City  growth in  Mahirashtra
staried comantvely late.  After
the comir: .+ Ay ans, India was
divided into two mgor  palitical
blocks. The  Anvans held  their
sway over the  dertile Gungetic
plain ond the  pre-Arvans ecow
pred the ovew s oo Krishna,
In between the o, the  region
between th Vindhvias  and the
river Gedaoo ™ omained for long
a buficr tendion. It iy quite
likelv thar by fore the  wlvent of
Buddhivir the A\rvion < ilization
had not  oversiernd he Vindh.
vas, Som-~  helicve that  the
Arvans penctrted the Peninsalar
fmdia in 7th conury B.CG. Belie.
vablv the  Arvans were not the
citv builders.  their  vivile race
with an essentiully pastonsd oceu-
pation docs not se:m to have had
the aradivon of gn oreanized
capital from which the atfuns of
the state were coverned, Many
of the carlv cities of north Indi..
nonc of which is traced back to
varlier than 250 B.C.., have, there
fore. wn unmistakable  fmnaet of
Hellente  culture or Buddhism,
In contrast to this, the Pre.divane
had a well developed art of
town.building  as 15 attested by
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the ruins of Har 3 a
Mohanjada'ro in Induspv‘;lley,auﬁ
1 quute likely that the Aryans
iearnt the art of city-building
tnorr_x the Pre-Aryans, and practis.
ed it on a large scale, with the
growing need of a central adminj.
stration, to govern a large terri.
tory in an orgamised way. The
aavent of Brahmanism and jdo}
worship led to the building of
temples and the tradition wa.
kept up. in the form of ‘stupas’
and, Jvikars’ even after the rise
. @nd \ adaption of Buddhism be
* the e}nperors of the North, In
early Buddhist times north India
was occupied by 4 major king.
doms viz Kosala, 'Magadhz,
Avanti and Vamsas, each of
which had an important capi-
tal citv. The early towns of the
north were, therefore, often thé
rmp ral  seats and  the well
known centres of Buddhism are
developed around some  temple
the God of which may have
gained eminence during the
Brahmanic period.  Sometimes,
they were mere large settlements
at some strategic locations,

The pre-Aryans, on the con-
trary, had a well established sys.
tem of administration and the
temple cult dominated their life
and culture. The temples have,
in fact, always been in the cities
of classic antiquitv a means to
graft the devine power with the
temporal existence of the kings.
The result was that even in very
early times temple cities existed
30 the extreme South which was
ed by a number of dynasties.
three earliest Tamil dypas.
iz Pandvas, Cholas (Colas)
heras (Keralas) had their
| cities at Kolkai (Tambra-
., Uraipur (old Trichinapoly)
| ;lm’ii (now Tiru.-Karur) res-
fpve y. - .

n contrast to the two regions
mentioned above, Maharashtra
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I'manent home .of
ynasty for z Jon,
4ve a capital town

not bcing the
any ruling (fe
time did not h

r t they dj
establish 4 permanent yfogghgﬁf

“here,
About 7th century
h v B.C.
;::;atggs PX‘S?I%ZIR divided into 16
- * a,
the janpadas which, o:visrcdo:;xcu:!f‘

the

;o ot the Godavarj basin, The pre

sent Konkan particular]

it
thern part was Y 3 nor.

3 called the A

:a;m? whose capifal was ‘Surg:.

n‘]"lélzllt, modern Sopara, a setrlc:
Now about 20 mijles north

‘Karad’ which js also mentioned
In Ramayan. Most of h

lands .mentioned in Rama ;nc
are  either conflned to n{)rtg
of Vindhyas with the sole
exception of “Vidarbha® or are
located. 0 the extrcme south
suggesting that there was' virtyal
POWer vacuum in this part of the
country. But in the 3rd century
B._C.' Ashok seems to have sent
ministers of religion to the Raj.
tikas, Petenikas and Aparantakas

thc4 last being well known of
which the capital was Sopara, It
18 suggested by some that “Rasti.
kas’ were in ali probability the
people of the present Maharash

tra for a tribe named “Rartis’:
has frqm the remotest time —h‘C}d
the political supremacy of De-can

At the same time it is not unlikely
that = “Petenikas’ was an earlv
mame of Paithanakas the rulers of
Paxthat}. This provides an indi.

rect evidence of 3 very early exis-
tence of  Paithan, Besides the

fown is also mentioned in the

Inscriptions of  Pitalkhora near

Chalisgaon. Thus the twg earliest

capital cities of Maharashtra were
Sopara and Paithan. In first or
sccond century A.D. another town
named Junnar appears on the
scene; it was probably the capital
of Satraps (Kshatrapas) who were
feudatory to the Saka Kingsaronnd
the Ist century A.D. It is not
clear why the Kshatraps  should
have prefered Junnar to Paithan
as their capital. “roximity to
coast and defence considerations
nuy have becen  the  important
criteria,  In second century AD.
the reeion passed into the hands
of Satvahanas with their  capital
at Paithan. Another town that
was not so_important as Paithan
but did exist as a large settlement
was  Govardhan, the present
Gangapur near Nasik which was
a provincial capital of a branch
of Kshatrapas.

During the reign of both the
Kshatraps as well as the Salvahnas
Buddhism was a flourishing reli.
gion, though the kings were not
badly disposed to other religions.
The result was that apart from
the few capital cities like Pai.
than, Karhatka, Junnar and
Sovara, a large number of im.
portant  religious places  domi-
nated by  Buddhist institutions
also develoved. These were of-
ten the cave sites and  the caves
were  excavated in the basa'tic
escarpments overlooking the
valleys attended by some larce
settlements in the vicinity, The
Puddhist monks often travelled
bv sea and herce several of the
creek-heads in Konkan are chara
cterized by cave monasteries
intended as rest houses where
the mendicants staved for some-
time particularly during the rainv
season,

The Buddhist temples, a part
of the cave complexes, were thus
hoth on the coast in Konkan and
jinland on the plateau. In both
cases they were cut in the escarp-
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ments. While the 3000’ high
grand fault-escarpment of Sahya-
dris provided a sujtable venue
both from the point of archi.
tecture as well as on grounds of
suitability  to the  itinerant
mendicants, the valley  escarp-
ments, and the receding slopes
of the Basaltic mesas bordering
the valleys were utilized for buil-
ding caves inland, The caves
along the coast were associated
with the landing sites while in-
land the cave were associated with
the transport routes following
the river valleys. In fact, the
cave occupied the same position
in the first century settlement
economy of Maharashtra as tem.
ples at a later date when Braha-
manism  became the dominapr
.faith of the people.

Another set of early urbam
settlements were those related to
nwritime trade and  collection
and dist bution economy of the
Jand. While one comes across
rceferences of a2 number of port
towns, there do not appear to
have existed many market centres
infand as exchange economy had
not developed to the extent that
could warrant large scale trade
and consequent growth of market
towns Sparse population, dearth
of highway, slow and inefficient
transport confined to pack animak
may have been the factors that
precluded the growth of many
market towns, The inland trade
centres, if any, coincided with
the regional centres over an esta
blished  transport 1oute. The
early urban centres which were
more or less like 2 arge settle.
ment with a2 comolex functional
base, with considerable sembl-
ance ta rural settlements, were
thus concentrated along the coast
in the vallevs and a few along the
important routes which generallv
followed the valleys,
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The ecarly urban centres  of
Maharashtia thus can de grouged
into 4 calcgories

(i) The capital cities

(i) Port towns

(1ii) Cave setilements both on

the coast and inland

(iv) Important settlements  on
inland transport routcs

The capital cities

Sopara, Paithan and Junnar
have alrcady been mentioned @
the capital cities in the foregoing
pages. The location of cach one
of these very carly towns was
govened by “administrative and
lefence  considerations.  Sopara,
wihien is  virtually non.existent
today was the pmvincial (:upital
of ~"Aparanta "+ the coastal province
of the Mauryan empire. It lies
midway between Broach and Rat-
nagiri, Tht coastal ““janapada’ in
alt  probability extended as far
north as Tapti and a median loca-
tion to administer the entire ter-
ritory jestifics the ‘hoic > of Sopara.
Sca transport must have been ano-
ther consideration for its location omn
a sea creek. In fact, Sopara should
hav-: had thc same advantages in
the first century.B.C. as Bombay
has  today. A location inland
could have created problem of
effective control particularly at a
time when long distance travel by
land was hazardous and interna-
tional contacts were most effective
by sca.

Paithan, lying on Godaveri, was
another and  perhaps the most
flourshing town of peninsular India.
In first and second century A.D
Paithan  was the primate city of
Maharashtra and enjoyed the pa-
tronage of Salivahanas as their ca-
pital. Periplus speaks of Paithan as
the greatest city in ‘Dakhinabades
(Dakshinapatha) noted for its glory.
It had trade relations with the
Mediterranean  countries cxport-
ing onyx. The present town Pai-
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than hardly speaks of its glorious
past and 1t is quite possible that
the town was not very big though
it enjoyed the royal patronage of
the Salivahanas who ruled prac-
tically the whole of present Ma-
harashtra- and the adjoining ter-
ritory. To a modern mind the
town does not hold any locational
advantage.  On the contrary, a
number  of geographical factors
weigh against its location. The
town lics i the tary core’ of
Munarashtra with hardly 157 rain,
poor soil and low agricultu-
val fertility in the hinterland. Even
today the region is least populated
and the least urbanized in Mabha-
rashtra. It had no specific advan-
tage in the defence strategy of the
region, Geographical centrality,
however, may have been a major
consideration” which guided the Sa-
livahanas to locate their capital in
this semiarid region. With its arms
long stretched the Salivahan em-
pire had too much of a job to ad-
minister the empire and keep i
from breaking. Perhaps the same
factor of geographical centrality
actuated the Bahmanis and subse-
quently the Moghul satraps to esta-
blish their seats of administration
in this dry and hostile tract. Ac-
cessibility and  speedy transport
have always been the problems
with the early impericlist pOWErs,
be it the Mauryas or the Moghuls.
The Marathas could establish them-
selves in the shelter of the Sahva-
dris because they never controlled
and administered a large. unified
and compact empire effectively-
and even if it were accented that
they did have an empire in mid-

dle” 18th centurv, a great deal can
be attributed to the lack of ac-
cessibility and the centrality of their
control system at Poona to its
downfall,

The Salivahanas were of Andhra
origin and it is quite natural that
in the expansion of their empire
they moved up along one of the
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major valleys contained as they
were on the other side by the Bay
of Bengal. The river valley gave
them the advantage of rapid move-
ment, an assured water supply and
a moderate agricultural support.
To them the.advantages of terri-
torial control and running rein-
forcements in times of emergencv
must have been more important
than mere economic considerations.

Other capital towns in the 1st
century A.D, were of limited im-
-portance, Junnar the capital of
Kshatrapas who, it appears, pitch-
ed themselves at Junnar not to losa
sight of the sea, commanding at
the some time the view of the pla-
teau they were ruling. Junnar com-
manded a valley, a tributory of
Bhima, lying at its head, and a pass
that connected it with Konkan.
Kalyan was another important city.
Located on a creek-head it had the
advantage of inland location that
wds an asset 10 tne saiing vessels
in the pre-steam mnavigation days.
T ater  became the regional, ca-
pital of Chalukyas in the 11th cen-
ury A.D. One often finds the
mention of Karad and Kolhapur as
important early utban centres. Ka-
rad existed in Ist century A.D. and
§s mentioned in an inscription at
Kuden as an important town dur-
ing the rule of Satvahanas. Locat-
ed on the confluence of Koyna and
Krishna, the place had acquired a
refigions significance. It was ruled
by the Sitharas in 11th and 12th
century and was the princely seat
of one branch of Silhara dynasty
in the late 12th and early 13th cen-
tury. Besides, it was the capital of
the feudatory princes called the
“‘Sindas’” for some time in the late
12th century. Over the centuries,
the town has shed away the splen-
dour typical of a capital city that
it once was. One does not even
find the historic ruins, An defi-
nite size of the town with its river
side location, which is none‘ too
safe from the hazards of floods and
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excessive erosion in the wake of a
!ater?l SWing, may have proved fatal
n climinating the traces of the city
A striking phenomenon about the

location of Karad is its rich umland

Supported by rich soil,

rainfall and consequentlyad:q;:?g‘;
agricultural productivity, ‘It is ob-
vious that being the Capital of a
second rate power and of soma
fe’udatory prince the town had to
depend on s regional agricultyral
surplus unlike the capitals of the
mighty empires which funnel into

their making the res
| ou
territory, & Tees of a vast

_- Kothapur, as‘genera]} beli '
1s an old town and supgorte::)e‘;;‘iié
idea is sought from the discovery
of a Buddhist Stupa in the vicinitry
The town Hippocura of Ptolenzl '
1s generally identified with Kolha):
pur, though.there is no definite sup-
port for this idea. More reliable
cwdenc_e of the existence of Kol-
hapur is available from 12th cen-
tury onwards when it was the capi-
tal of a branch of Silhara dynast

though the Kothapur dynasty itse)ii
may have been founded ag early as
10th century. That the town en-
Joyed the patronage of Sihara is
clegr fr_om the temple of Mahalaxmi
which is the nucleus of modern Kol-
happr as the Silharas, thouhg -
LesSing a fair measure of religious
To]erange, were the followers nf
Pouranic and  Vedic religion. Be-
sides Kothapur, another capital of
Silharas and not far from Kolha-
v was Prnhala, and some of the

Silharas catt .
osha ed themselves ‘Pantha.

be made h
Achalpur and Deogiri (Dz;:;ifat:x)f

bad) both of which w
ere the capj
towns.  Achalpur wag the czz:g;:g;

the_ main

their possession till 1294 when it
was captured by Alla-Uddin Khilji.

Deogiri can be considered both
an old and a medieval town. The
fort at a high strategic point can be
compared with the Greek acropolis.
More will be said about thc town
later on. Achalpur, for a short
time the capital of Rashtrakutas, is
no fonger a thriving city.Chalukyas
who came before tne Rashtrakutas
in the 6th century had their capital
at Vatapipura, now identitied with
* Badami® in  Bijapur district.
Though Badami the capital if Cha-
lukyas and ‘Malkhed’ the capital of
Rashtrakutas are not directly with-
in the purview of this paper, a few
words must be added about them
to suggest tn. importance of dist-
ance as a factor in the defence and
administration of a territory. A
well ‘knit administration in these
remote days was far from a possi-
bility and the administrative hier-
archy often transformed into a
royal hierarchy based on the shar-
ing of power and the benefits be-
tween the central authority and the
quasi independent governors ruling
in distant areas. What appecars
quite strange in this context, is the
shifting of capitals of both, the
Chnlukyas and the Rashtrakutas
further south. Omne, however, won-
ders if it were not the conquests of
Samudragupta, and subsequently of
Harsha which alarmed the ruling
dynasties of the South and forced
the Chalukyas or even perhaps the
Rashtrakutas to devele= o enfe g
deep inside their territorv with a
far better chance of rercling the
invaders than could be possible
otherwise. Both these towns have
since decayed and in casec of Ba-
dami only the ruins of the the
towns are to be found.

Port Towns

Urban settlements dominated the
Arabian sea coast very early in
history. There were not a few
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towns on the Konkan coast. So-
para,. Kalyan, Puri, Shristhana
{Thana), Chaul, Uran, Nagothana,
Roha, Shrivardhana, Bankot, Jai-
gaah, Kharepatane and Malvan are
some of the very old port town:.
Inadequacy of inland tramsport
routes often led to the development
of coastal towns on the sea crecks
tar inlund to command a larger
area, Creek-heads or estuary-heads
commanded the best sites for the
sailrig vessels wiich did not require
a sizuble draught and could easily
pty a considerable distance inland
giving rise to smull break-of-bulk
towns which absorbed a greater
degrec of foreign influence and de-
veloped international marts. some
of these port towns existed as earlv
as the first century of christian era
and are mentioned by the most
ancient voyagers,  Periplus mentiins
Barigaza (Broach), calliena (Katyau)
Semuilla  (Chembur) Mandagara
(Mandad), Pclaipatmai (Pal, pear
Mahad) and Melizeigara (Jayagad).
Irrespective of size. it appears that
towns were more numercts on the
coast and received the attention of
foreign traders. Water transport
was the most effective medium in
early days of christian era and a
creek head location was  both a
site for handling 1he international
trade as well as a central place of
collection  and distribution for a
smol reaion between the Sahvadri
and the coast.

Little  is  known about ‘he
character of these towns. One
would not, however, fall to notice
an cthnic composition of the popu-
lation  which distinguishes  itsclf
from that of the inland towns.
Beine in contact with East Africa
and the Middle East, the region
and more specifically the  towns
have been exposed to the influen-
ces of these foreipn lands and
present a variety of ethnic stock in
which one finds both the semblance
of Negroid traits, and the ethno-
graphic features of the Semitic'



jgl.r;p"pp.,()‘ve'r the years these towns
have not grown much and the
advent of steam navigation has

made them virtually defunct as

international  ports, They now

handle small volimes of coast

trade and remain closed for thres
monsoon-months.  These are now
:}('i)t l:zmgr; tthan srxt!all fishing centres
; ountry crafts plying in and
out of their.creeks. ,p ying in and

&

Cave settlements

Not less important in the
phy of early towns are thieocgar:e
, settlements.  Such  settlements
. developed  at  the time when
Buddhism had become the State
religion in - north India, and
» Bu_cjdh:st medicants moved over the
entire length and breadth of the
country to propagate Buddhism. ™ It
may be mentioned here that 90%
of the cave temples in India are ig
Maharashtra. They occut in the
vicinity of some important urban
seitlements or along some well
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sl oo ou
Thana, Nasik alx-lag‘ gggna drxgt‘::cezs

are the strongholds
SR 14 Wy - Buddh'
caves. ' Thie cave settlements oécixs:

m twd groups.

() near the landing sites, and

(i) in the ¢
valleys
“transport roult?;

nm‘?lgll:agl a,t}lxlcc;_g:oas.t these caves are
e A ﬁxg sites and may have
gneou g?l“h e growth of  smal)
definite aqd'lﬁi ishqol:‘i,f: ossiise (1!
g}gtets:_ cavfes, developed imm:steha;
existil: actors incluiding a prtc.
ex the{gr tgvgns in the vicinity instead
o their eing themselves the cauge
for the growth of towns. The
assox ation of these caves with the
1 s nevertheless is certain On
bfec(::'ist the four important érouprsl
€s are  associated i
tgwns. These caves were c?z,elrtt}z;inl4
situated at landing sites on 1hy
cregks. In some cases the sea haz

since receded because of silting

providing

Name of t he D; bh.
 ereek abhol  Bankot  Rajapuri . Ghodhandar
Caves andfor  Chi Mahad .
ves an iplun  Mahad  Kudem Kanheri &
. Thana

~_ The cave temples were not confin-

ed to the coast, and have important
centres even inland. Of the several
groups in which they occur four
are very important.

() Upper Indrayani group
(i) Upper Godavari group
liii) Middle Godavari group
(iv) Uppél' Krishna group

. The cave temples in th

. Indrayani valley are ca:vegpp: '
escaipments at * Karla ' and Bhaja,
- The nearest settlement réported was

* Valtiraka *, though this sétiement

has not been identi . ‘

] : tified and it is
ggxte possible that it may #a::
nO\c: 2c ‘s:um;lldscgtlement on the site
1 pied by Lon
Inter relationship betweeanv atll?é ca];};:
?:d tc};gd :;)v»;n_s are lx]nore spectacular

avari valley. In
g:gl?l‘::ﬁ/ vla(ggy, the Buddhist 1::25::
known as - Pand
;23 the Jain caves called Chgml'l;;r;
h ughmnstakable association with
ovaréhan now Gangapur neap

Nasik which is ment;
. - » ls i
ptions. entioned in the

Nasik has an advantageous lo.

.ca‘ti_on on the trans.country route:

commanding the ~ uppet

6r

Gdavari  valley. The strategic
position of Goverdhan may have
been utilized by the Buddhists in
developing the caves in the transi-
tonal zone that formed tha
common frontiers of the Western
Satraps ruling —parts of western
India and the Andhras ruling
over the central part of the
Deccan  plateau. The cave at
Ajanta and Vellur in the middle
Godavari valley are not for away
from Paithan though no impor-
tant town of antiquity exists in
their vicinity, The orientation of
thesecaves to the lines of communi-
cition is  more plausible an
explanation of their sites than
their identification as a sub-urban
appendage to Som¢ town. The
only other important cive cccur
in Krishna valley ncar Karad and
it is clear that the importance of
the latter in carly historic times,
played a very decisive role Im
determining these cave sites.

Early Towns on transport roures

Transport has always been an
important factor in the growth of
towns, and the rclationship 1s
only too clear in case of the old
towns. In early days of dty
growth the modes of transport
were very primitive and the
terrain  conditions presented
formidable  difficultics. Wheel
transport was, however, erpploycd
and the chariots were an integral
part of many royal armics which
could move only on regular
terrain. In this context, the
trans-continental routcs had spe-
cial significance in the lifc of the
country.  These werc aligned
through passes, running along the
valleys or penetrating the produ-
ctive agricural —regions. Along
these routes or commanding access
to them were located some towns
that were important marts for
collection and  distribution of

. In Maharashtra important
routes followed the valleys. And

the most important one that
connected the Aprarnta, the
north Konkan, with the Gangetic
plain ran  cross-country almost
with the same alignment as the
present Bombay—Agra road pas-
sing over the plateau of Malwa
and Central India.

The three important routes

joined Konkan with the upland
and then descended down the
valleys were each commanded by
important towns. From Thana
which was an important  coastal
town the rtoutes diverged as
follows,
1. The most important of these
routes radiating from Thana
traversed the Sahyadri through
the saddle of Kassara Ghat and
ied to north India via Nasik.
Nasik was an important mart, and
it 1s certain that another route
bifurcating from the main trans-
continental route followed the
Godavari  valley connecting
Paithan. the most important capi-
tal of 2nd century A.D.

7. The sccond route from
Thana crossed the  Sahadri
through Nane Ghat and was con-
trolled by Junnar on the plateav
in the sourcc region of river
Ghod, a tributary of the river
Bhima. The route may have
descended  east following the
alignment of the present Central
Railway east of Poona. More

" likely, however, is the Junnar-

Paithan route which running
some distance along the Mula
river, a tributary of Godavari,
ended at Paithan,

3. The occurrence of Karla
cavse in the upper Indravani
vallev gives credence to the belief
that Bor ghat represented by
Khandala—Lonawala saddle
existed quite early. Since Panvel
and Pen were the two important
creek-head towns, of which Panvel
is quite old, there must have been
a route up the plateau through



Bor ghat that passed eastﬁ
ard
along  the . shaliow Indrayani,

‘There is no major settlement on
this route, ‘

4. Another route that existed
turther south, joined Bankot on
the coast with Krishna valley. pas.
sing over the ‘Radtonde Ghat’,
The route along the Krishna
valley appears to have been one
of the most important in the
sense that it descended down
the platcau via Karad which, as
we have seen, was a, small capital
town, This route was comman.

ded at the foot of the Pancha. -

ghani plateas by Wai, a town
sltuaEed on the bank of the river
gha}m plateau by Wai, a town
Krishna, Waj was both a  small
mart and an important religious
centre,

The factors of city growth dis.
cussed above remained operative
for a long time till the. region
south of Vindhya was disturbed
by the Muslims who appeared on
the scene in 12th century. From
then onwards we attribute the
growth of towns to altogether
different factors more to do with
regional administration, collection
of revenue, defence of certain
territory, and finally a more
effective  inter-regional contact,
Besides all these factors the
economic development of the
area also played an important
in promoting the growth of towns,
Towns developed after the com.
ing of Muslims in Peninsular
India are classed There as
‘medieval towns’,

Growth of towns during the medie-
Fd

" val period.

Muslim influence in Maharashtra
was felt for the first time in late
13th ‘century when ‘Deogiri’ the
capital of the Yadavas was cap-
tured by Alla-Uddin Khilji in 1294,
In 1318 the town became the per-
~ manent base of Muslim opera-
tion in Peninsular India. Deigiri

was a fort town and had consider-
able significance in the decfelr‘life;f
the capital.. From Deogiri, later
pamed Daulatabad, Muhammad
b Tughlak directed his campaigns
against Warangal, Later on the

town became a temporary seat of -

the Bahamanis.

The expansion of the B i
empire witnessed the dcvelggﬁzg:
of 2 importani systems, the first
being a streamlined administrdtion
for effective control and revenue
collection and the second a system
of defence based on fortifications.

The territory was divided into four
piovinces or ‘taiafs’ the headquar~
ters of each one of which grew into
a town. Thse ‘tarafs’ were Telan-
gana, Berar, Daulatabad and Gul-
barga, and Bidar, Gawilgarh, Dau.
latabad and Gulberga were ;espec-
tively their headquarters, Further
sub-division of these ‘tarafs’ added
some more headquarters as Mahur,
Junnar and Belgaum. Thus a large:
number of administrative towns
sorang up. It must be emphasised
that a ‘taraf’ headquarter besides
being a centre of revenue collection,
and a nerve centre of territorial
administration used to be a garri-
son town with a moderate force
stationed for the purposes of de-

fence, and a maintenance of law
and order.

. The growth of medieval towns
was guided by considerations not
quite similar to those that gave
fise to old towns.These towns were-

(a) regional ' headquarters,

(b) fort towns for the purpose

of defence, or
(c) small trade centres.

" Regional Headquarters,

As seen earlier, during the Bab-
mani rule a net of regional head-
quarters sprang up that were both
the centres of revenue collection
and a defence base, Bidar, Ga-
wilgarh, Daulatabad, Gulberga,

Mahur, Junnar and Belgaum were
tne provincial headquarters having
strategic importance were well fors
titied. In fact, the first Muslim
dynasty in the South, the Bah a-
manis, appear to have done more
for military engineering than any.
of their contemporaries, threaten-
ed as they were constantly by
powerful enemies On every side —
the rajas of Vijayanagar, Telingana
and Orissa, and by the Gonds and
ths ‘sultans’ of Kandesh. Daulata-
bud, the capital, was well fortified.
The cily had one of the most im-
portant fortifications known to the
medicval world.! Besides the re-
gional headquarters which wert
invariably the fort-towns, _there
were fort and garrison iowns in the
peripheral zone of the kingdom.
To mention a few, Ellichpur.
Narnala and Gawilgarh in the
north, Mahur in the northeast, Pa-
renda, Naldrug and Panhala in the
west and Warangal and Golconda
on the cast were fort-towns. To
the south-west were the forts of
Mudgal and Raichur both o1 which,
are outside the state of Maharash-
tra. Many of these fort towns
existed even before the coming of
Muslims in  Deccan.  Raichur,
Mudgal, Warranggal, Gulberga and
Bidar existed as towns during the
regime of the Hindu kings but were
captured and fortified by the Mus-
lims. Thus in Maharashtra, much
of which was under the Muslim
rule during the 15th century, had
developed a number of fort-towns
which were cither regional hrad-
quarters or meant solely for defence.
By the end of the 15th century the
Bahmani empirc disintegrated and
many of the reeional headquarters
became the capitals of small inde-
pendent dynasties.  Ahmednaear
and Bijapur became the canitals of
two such dynasties. Ahmednaear
was founded in 1490 after the
breaking up of Bahmani emnire
and became the capita] of Nizam
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Shahi dynasty. Bijapur, on the
other hand, became the seat of
Adil Shahi dynasty. In fact the
disintegration of the Bahmani em-
pire led to the growth of several
small principalities and their ca-
pitals.

Another town lying at the
northern limit of the peninsula was
was Burtaapur, the capital of
Kandesh ruled by Faruki dynasty.
The town commanded a gap in the
Satpuras, called the Burhanpur gap,
and was standing on the most im-
portant highway between the Dee-
cun and the north Indian plains.
Besides Burhanpur, the capital, the
gap was guarded by another fort-
town. Asirgarh, about 15 miles
ncrth of the former and standing
at a height of over 700 m. A.S.L.
Burhanpur was just a gap town, ik
enjoyed the patronage of the Mo-
ghul kings for a long time, The
city still retains some of its very
important monuments which include
among its several edifices a long
aqueduct built by the Moghuls.

The growth of old towns and
the development of new ones saw
no end in the Deccan, Constant
warfare prompled the establishmens
of a number of defence towns which
were invariably walled. Change of
capitals as a matter of adjustmend¥
to the rise and growth of adjacent
powers and the rise of new ones
with the tribuary kings and ‘sube-
dars claiming independence be-
came a regular phenomenon. Hard-
ly is there any town of medieval
origin in Maharashtra which has
not enjoved the status of a capital
or the privilege of having a fort.
Aurangabad. known in the early
davs of its existence as ‘ kharki”
was founded in early 17th century
as a fot town by the kines of
Nizam Shahi dvnastv to defend the
northern frontiers of the kinedom.
Same was the case with Bhir. the

1. The ovter wall of the fort has a perimeter of 23 miles and between it and the

acropolis are 3 inner walls.



old Champavatimagar, occupied A
fortified by Delhi kings inu&th gal:gj
tury. Akola, a district head-«
quarters at present, was the chief
town of a rich pargana in the
(Government) of Nornala in Berar,
under the Moghul kings, The town
was. walled during the® reign of
Aurangzeb

Besides these towns in the domain
of Muslim kings centred largely in
Godavari and Krishna valleys, the
north-cast frontier of the Maharash-
tra was subject to periodic incur-
sions by the Gonds. The city of
Chanda originally known as Chan-
drapur was a walled city built by
a Gond King, The Gonds had theit
capitals earlier at Sirpur and Balal-
pur. On the extreme west Cha-
kan had become the headquarters
of a Moghul governor and was de-
veloped as a garrison town,

In brief, the fort and the city
walls. were the essential features of
the medieval towns most if which
were either founded or modified
from the old towns having a stra-
tegic location. The political scene
in Deccan for a long time was of
unrest. constant warfare, aggres.-
sion and defence, . disintegration of
kingdoms, bifurcation of dynasties
and the originof a large number
of walled towns in the process. And
a2 period of peace for a few years
meant the development of the towns
and the countryside prosperity. . It
is during these periods of calm and
comparative prosperity that many
towns of Maharashtra developed.

Despite many disadvanta

several towns grew in the regn%it
in{Ow lying south 'and southeast of '
thza,hatafshtra. Gulberga and: Bidar,
B:' carly capitals of Bahmanis,
m(iapnr the capital of Adilshahi,
( SMGM » the capital of Qutb

i deserve special mention. The.

morphological chatdcter and the

architectural design. of these citi
have much to: commend; Refugllitxl::'
.~ were great bufldm but devoted al
e A2 TR

their ingenuity in. designin
ques, tomb, and fons.l%owgir ;ll:x::
nng as something independent of
the building: of the monuments did
not seem to have reckoned with
them. It is generally observed thae
the works of fortifications in the
Deccan ‘were directly imitated from
their European counterparts, The
most sigpificant features of all the
medieval cities of Deccan, how-
ever, are the royal tombs, Most of
the monuments, whether the royal
tombs or the colleges are built  in
Persian style. The intivence of Per-
slan  art persisted even afier the
‘downfall of the Bahmanis and a
progressively increasing clement of
Indian art is discerned till it be-
lc':lomes all fto[? obvious in the mo-
uments of Bijapur. Biajapur grew
out of the real need férpa lgarszc
town strongly fortified , essential
for the permanent residence of its
rulers and their retinue and from
which the province could be pro-
perly administered. It consists of
a wide circular area enclosed by a

wall having a citadel towards the:

centre and the remainder of the
space occupied with all the consti-
tuent buildings of a state capital,
such as palaces, mosques, tombs,
mint and gateways. Another city
that prospered enormously in carly
17th century as an equal to Bijapur
in its size though not in its archi-

tectural beauty was Aurangabad'.

which had a population of about
2 lakhs,

) Besid.es the capital citics grow-
ing. during a period of comparative

calm and prosperity, there was 8

simultaneous developmens of sma
but significant trade centres, mar-
ket towns and a few relgious places-
Sholapur, Barsi Satara: and Nan-
durbar were: important market cen-
tres. There were no exclusive in-
dustrial cities and many of the in-
dustries ‘were centred ' in larger
:I‘;Wm enjoying the patronage

e kings. The temple towns, ex-
cept & fiw, thd' not grow at all.

DA
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Pandharpur and Trimbak are per-
haps the dnly exceptions which
grew because of their religious base.
The temples built by the Hindy
kings and cven the religious sites
of the Hindus remained neglected.
‘The religious intolerance of the
Muslim rulers may have been amn
important factor in crippling the
growth of such centres. In early
17th century Deccan suffered from
. s:vere famine which led to the
partial depopulation  of many
towns. The economic life of the
towns was disrupted and it remain-
ed so for a long time. Added to
this was the curse of high handed
administration. The result was that
the Deccan remained impoverished
for nbout a generation resulting in
considerable damage to the fabric
of urban society.

The risc of Shivaji and subse-
quently of the Maratha  power
added a new dimension in tha
cconomic life of Maharashtra.
The ravages of warfare coupled
with the introduction of a fluid
administration created  cconomic
instability, The system of ‘chau.
th’ and ‘sardeshmukhi’ weighed
heavily on the peasants who were
already heavily assessed by the
Moghuls. No new towns, there.
fore, grew and even the establi-
shed ones  declined, Secondly,
the Marathas themselves were
not the town builders as the
Muslims or cven the early Hindu
dynastics like the Rashtrakutas
or Silhoras were, The most they
could do was the building of
some forts to suit their defence
avstem, The conditions do not
appear to have improved sub-
stantially even during the 18th
century when the Maratha em
pire was at the apex of its glorv.

It nrust, however, be admitted
that Poona and Satara, the capi-
tal cities of Marathas grew in
mmportance. The ‘Peshwas’, the

hercditary Prime  Ministers and
the virual rulers of the Maratha
cmpire invited artisans and cra-
tismen from far off cities to settle
in Poona., But the growth of
cities like Poona was at the ex-
pense of the empire  which was
never properly governed. Mara.
tha occupation of the land hard-
Iy meant any prOSpel’i(y, it was,
on the contrary a curse on the
poor peasantry, The glory if the
Maratha empire has alwavs been
measured in terms of the territo
ries thev overran, the ruling dy-
nasties thev overthrew, the battles
they won in the far flung
corners of the country, the kings
thev subjugated, the right of tax
collection  thev  extorted  and
finally from the citics they plun-
dered, but never by their econo-
mic  achievement, TFor over a
centurv or so. therefore, there
was not much of economic deve-
lopment and no growth of towfis.

The decline of Maratha power
after the Paninat debacle coinci-
ded with the risc of the British,
who overthrew the former in
carly 19th century. The British
hold on Maharashtra led to the
development and streamlining of
the transport svstem that led to
a rapid growth of many trauns.
port “towns.

Transport and a new phase of
urban deve’opment...

It must be admitted that the
initiative taken for the devclop-
ment of transport in Maharash.
tra bv the British was, to start
with, a result of military neces-
sity. and not with a view to pro-
mote trade, In due course, how-
ever, the roads also served the
propose of regional trade. Du-
ring the Maratha regzime, the
roads were -generally fair wea-
ther routes, The self sufficient
village communities conducted o
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limited volume of internal trade
during fair weather, The roads
were kept in working  condition
by certain village groups known
“Ghaut Pandays” " sir Naiques”
and ¢ Hushu Nuwees’*, and often
the people of the adjacent villa-
ges were called out to mend the
roads, At the beginning of the
British rule there were No main
roads, The tracks were ill.
appointed and deficient in every-
thing. The work of road cons.
truction was taken up  seriously
by the British at the dose of
the first quarter of 19th century
and Bombay.Agra road was built
connecting the coast with the
mterior.  Nasik was linked with
Thana and Poon,, Before this,
Khandesh.  continyed to be the
main thoroughfare for cotton
from Berar ' to Bombay and
bullocks were useq to  transport
the cotton. After the completion
of Bombav.Aera road a2 number
of roads all over he State were
laid, Bor Ghat was opened and
the road connecting  Bombav
with Poona wag improved and
modernised, Inland 3 number
of roads connectng Poona, Satara,
Phaltan, Sholapur and  Ahmed.
Ragar were built, Severa] passes
were  opened and the Wesiern
Ghats were made passable at
$everal points in  Maharashtra,
The Great India Peninsular rajl.
way, now Centra] Railway, was
opened in 1962,

The improvement in transport
routes may have been essential
for military purposes, it was
nonetheless, very helpful in
promoting trade that was essentjal
for the supply of raw Mmaterials
particularly cotton for the over.
seas market  The improved
transport had two fold effect on
the growth of towns, Firstly,
there grew a large number of
market centres and secondly, the
settlements on the railways or the

main highways grew into towns,
One can notice the string
development of towns along the
railways, The settlements along
the railways grew much faster

than in the interior. Many of

these settlemens became in due
course a hub of transport anq a
regional centre for the collection
of agricultural products and the
distribution of finished goods.
Accessibility and case of transport
werc important considerations in
the growth of such towns, The
railways provided .the. necessa_rz
impetus for the cultivation of cas

08 their
crops as the prospect of

export improved. Even tftilc dvi;
lage handicrafts were profite e
their market areas expanded.
The marketing of these c((l).r:-
modities promoted .sma'll tradi E
centres which maintained | lvl'l:h
through a hicrarchy of towns wnhe
Bombav, the leading port of t ;
country, ‘Transport improvec
trade and increasing trade promoci
ted the growth of towns, Coupl:1
with the transport was the
systematic organization of ad.mlt'll—
strative centres, divisional, dlS[.l’lCt
and taluk headquarters, Nine-
teenth century is, thcrefo‘rc, vcr¥
important in urban history o
Maharashtra. Population was no
longer distributed solely on .t.he
basis of agricultural productivity
of small regions, fmpreved trans-
port introduced a new element in
exchange economy and the popu-
lation could aflord to cluster at
any point congenial to economic
growth., A comparison of a few
cities on the rail route that have
grown during the last sixty years
with those having lower accessi-
bility and inland location rCVfEH!S
an unparallelled degree of disti-
nction in their rate of growth,
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Table 1
i Population
i Population 4
Jation ‘ o6t
Towgsrto?o:::: v Poigulgn in 1921 in L
p
79,121
S ’ 131,103
Jalgaon o ns 2756 0’013
" , o
g::lali 1,906 18,;:-:- 127580
A " 7 37,426
Sholapur g 214796 ; ,1 x
a s |
:Z:2vala 1,268 1 1.(6)Z§ 25493
Dhulia 12,489 -:»g,6\39 009
| e ’ 31,551
Igatpuri e 1929 34,280
mad s ’
g\aar;isgaon 3,941 1223(;(171 ot a0t
Malggaon 11,164 .
i i Population
Towns away from Populaéilon P?gullgylon pulati
the main trans- in 18 )
-port lines
5.111 6,234
4372 ,

! ’ 8.498
:lrsl:ad 5,684% 4,01?1 o
S:tara 24,484 22,451 33,772
Rajapur 5,362 6,30 33,
KaJraIc)i 11,410 11,253 o003
Phaltan 10.422 8,92 ]2,141
Junnar 10,298 7,32}’ o

4,242 53 s eam
prapur 4,572 4,008 ,
Bhor )

Many of these towns 10cateld
ike sawal,
on the railways, like Bhusaw

Jalgaon, Dcolali,

Igatpuri,

i ; re
Manmad Chalisgaon, were me

village scttlements

in the last

quarter of the XIX century.
They have since grown Into

large towns.

The pre-existing

towns on the railways on the o}t)he}n;
hand, showed a spectacular hig

rowth as illustrated by
g\all:taesiko,f %’oona and  Sholapur,
Though not as effective as the
railways, the road transport also
helped the growth of towns to?l
significant extent. Dhulia an
Malegaon, both located on
Bombay-Agra road have shared
the benefit of transport and grown
into large towns. The transport
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routes, particularly the rai

led to the develop}xlnent of a;lw:gﬁ
characterized by many trade centres.
In contrast to these, the towns which
were still remote from the transport
routes and did not share the advan-
tages of improved accessibility re-
mained neglected without any sizable
increase in their population. Junnar
Sirur, Saswad, Indapur, and Bhor
are such examples. Satara and
Karad, though located on an impor-
tant highway were not the centres
of a prosperous region, nor did they
command the nodality that is typical
of many of the towns on the trans-
port routes, They were thus not
stunted in their growth and showed
a moderate increase in their popula-
tion.  Fig two shows the increase of
population in 1961 over that of
1872 of the towns referred to above
It is obvious.that the transpori
routes particularly the railways
form the axis of urban develop-
ment.

Development of industries and the
growth of town.

The latest phase in the urban
dcvel_o’pment of Maharashtra is
associated with an increasing em-
phasis on industrial activities, After
the second world war, coinciding
with the attainment of indepen-
denc_e, industrial development is
considered synonym to prosperity.
Wherever industries were established
they attracted people, and inflated
the population of existing cities.
A“d, wheq set up in remote areas, or
in isolation in an area of raw
materials they led to the develop-
ment of new towns from the pre-
existing nuclei of rural settlements.
Even when developed without a
nucleus, the industries promoted a
multifunctional settlement support-
ed by the industrial base which was

in due course transformed into g
town.

The industrial towas of Maha-
rashtra Fill into several catego?'iei.
(1) major industrial cities (ii) Indus-
wrial clusters (iii) New and minor
industrial towns (iv) Industrial
townships. The first group is consti-
tuted by big cities like Bombay,
Nagpur _and Poona. These town’s
have existed since long but recent
dev_elopment of industries has led to
;helr unprecendented growth giving
in the process the giant cities of the
ortent. The decade 1951-61 has
witnessed the maximum increase in
the population of Bombay. The
Same 1strue of many other cities.
The development of industries have
Initiated the process of rural-urban
migration and consequent increase
in the percentage of population
born outside the city. Another
class of towns developed because of
1pdustr1alx§ation consists of a loose
ribbon, a linearly oriented cluster of
settlements supported by industries.
The Bombay-Thana-kalyan region
can be cited as an example of this
type of urban growth. Then, there
are new towns developed as a direct
result of industries, Kopargaon
Shrirampor, Ichalkaranji are such
examples. Lastly there are minor
townships developed around a single
industry or an industrial complex.
Kirloskar wadi and Ogalewadi, the
former having the foundry works
and the agricultural implements

industry and the latter a glass fac-

tory, have developed
individual nucleus, ped around da

Today industry is the most domi-
nant factor of urbanization. It has
accentuated the process of rural-
urban migration and the creation of
new and the enlargement of existing
u.rbap centres. How industrializa-
tion is related to urbanization today
can be seen from a comparison of
the degree of urbanization with the
extent of industrialization in an
area. There is a definite positive
correlation between the two pheno-
mena. (Fig. 26)

§

We have thus observed four
phases in the urban development of
Maharashtra: The earlier- phase
was characterized by capital towns,
port towns and the towns command-
ing major transport routes. The
towns then were far and few bet-
ween. The village societies were
almost self sufficient and no town
developed without the patronage of
a king or a ruling dynasty. A capital
city was both a governmental scat

" and a trade centre. The port towns

were of secondary importance. The
second phase of the urban growth
in the State beggns with the coming
of Muslims in Peninsular India in
12th century. Defence and revenue
administration became the two
important functions of the towns.
Majority of the towns were, there-
fore, fortified and often enclosed by
a wall. A fort town is the most
commen prototype of a medieval
town. The number of towns
increased because of the increasing
number of ruling dynasties, each of
which administcred a small terri-
tory and had a capital of its own.
The headquarters of the ‘subedars’,
which were often fortified also be-
came in due course full fledged

towns. °

Y

" The introduction of railways and
the .improvement of roads added a
new dimension in the spatial

arrangement of the distribution of
towns. The overall increase in
accessibility encouraged the cultiva-
tion of cash crops and' the rise of a
number of market centres. Small

" settlements on the railways or along

the roads soon becarhe towns of a
moderate size. The economy of the
land assumed a more dynamic shape
and its sensitivily increzsed to res-
pond to market fluctuations in the
far off places and even overseas.
Through improved transport the
region started participating in the
larger economic strategy of the
country. Local agricultural'producti-
vity though still retaining 1ts hold,
became less important in the growth
of towns. To this period (late 19th
century) is ascribed the string
development of towns enumerated
carlier along the railways and thg
important highways. The last and
the latest phase in urbanization is
that of industrial development and
the consequent growth of towns.
During the last 40 years industnes
have become the most sigaificant
factor in determining the urban-
pattern of the State. It Has led to
the enlargement of existing towns,
growth of new ones and the creation
of an urban complex loosely diffused
and creepingyalong the arteries of
transport that threatens to devour
indiscriminately the - inter-urban

* space.
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HIERARCHY OF SETTLEMENT IN TAMILNAULU
A CASE STUDY

Daksha C. Barai ¥

Rural settlements in Tamilnadu
vary in size and population from
small hamlets covering about 1 sq.
mile with a popuiation of a few
hundred to a large village with an
area greater than 10 sq. miles with
a population exceeding 10,000.
There are regional and local varia-
tions in the size of rural settlement
Each settlement has certain service
functions which cater to the needs
of the population. The number
and variety of services increase
generally with size of the settlement
and also the area and the popula-
tion served. The small centres
have certain minimum  services
located in them. For example a
primary school. These settlements

.depend on the larger settlements

for services of a higher order, such
as a middle school or a High school.
Thus while services of a lower order
are more or less ubiquitious those of
a higher orderarelocalised at certain
larger settlements. Larger settle-
ments also have a greater variety of
services, some of which are not
available in the small settlements.
Thus ahierarchy of rural settlements
comes into being on the basis of
services provided for the people.
The settlements are linked together
in the pattern of fundamental
hierarchy. This paper analyscs the
gmttcrn of distribution of services
n the sample regions of Tamil
Nadu with a view of finding out
the hierarchy of setlements and
their interactions which exist.

Certain services of a higher ordefl
such a high school or a hospital
are highly localised in distribution.
Small centres do not have them.
Some of the medium sized centres
or villages may have these services
Beyond a certain population size

“all setlements have higher order

services. A study of the distribu-

tion of each of the higher services
will indicate the threshold i.e, the
minimum population required to
sustain that function. A kmowledge
of such threshold values for certain
services will be helpful in planning
the development of such services.
This paper uses a method to fix the
threshold values for certain func-
tions.

A study of the distribution of
certain services brings out the regio-
nal differences in the availability of
such services. Such a study will
point out areas which are not hav-
ing certain services. These areas
have to be provided for in planning
the development of services in the
region. Concrete examples of
criteria to be considered in deve-
lopment of educational and health
services are given in this paper.

As this is a case study to develop
a method of analysis of data read-
ily available in the District Census
Hand book (1961), two taluks have
been chosen. These taluks are
Dharapuram in Coimbatore district
and Sirkali in Tanjore district.
Both these taluks have relatively
level land without much variations
in relicf. Both the taluks are pre-
dominantly rural. In other respects
the two taluks are different. Dhara-
puram taluk lies inland and is not
served by a railway line, Sirkali
taluk lies aiong the coast and is
also served by a railway line. Dha-
rapuram is a dry region without
irrigation facilities while Sirkali has
irrigation facilities from rivers and
channels in the Cauvery delta
Consequently there are differences
in land use between the two regions.
This is reflected in differences in
dens ity of population.

« Miss Daksha C. Barai is Research Fellow in the Dept. of Geography, Benaras

Hindu University, Varanasi.



Taluk No. of

Dharapuram 83 853.7
Sirkali 78 170.6
Population Density per Mean pop-

sq. mile  ulation per
village
326346 382 3932
185,708 1,089 2382

The data relating to the services
available in each census village are
‘taken from the village Directory.
The amenities available in each
village are given simple notations.
The data cover different amenities
such as schools, libraries, medical
centres, banks and co-operatives;
accessibility by road and rdilway,
water supply and electricity. Apart
from these data commercial impor-
tance of a settlement is assessed
with reference to the percentage of
people employed in trade and
commerce to the total number of
workers. All villages which have
a percentage value of more than
twice the average for the taluk are
considered to be commercially sig-
nificant as trading centres. The
data rclating to cinema theatres
were taken from ‘The Madras Film-
dairy Directory, 1968' as this was

not available in the census Hand-
book.

In each typc of the function
there were different grades of ser-
vices. For example public library,
middle school, high school and
college represent  different gra-
des of educational services. Hence
each grade of service was given a
weight according to its importance
The value of the functional index is
obtamegi by adding the values for
all services provided by the village.
The follpwing services were taken
for consideration of the importance
fo a place as a service centre.

Area in
settlements sq.Miles °
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Service Score values
Educational
High School 2
Public Library 1
Medical

Hospital 2

Other medical facilities 1
Communications

Telephones 3

P.T.O. or Sub office 2

Post Office 1
Banks & Cooperatives 1
Trade & Commerce 2
Administrative Centre 2
Police Station 2.
Police Outpost 1
Recreation

Cincma theatre 21

Touring cincma

i index
The value of functional ind

ted @
for cach village was calculzélassi "
the scttiements Were

. ing€
; . jonal 10
according to the func:na" - villag®

into four categories centres, 80
large village, service

smatl towns.
alf
Dharapura® Sirl;l
I Order 68 2
I1 Order 9 4
111 Order I
1V Order

. {uks

Most of the villages 10 t{\: @ all

are [ Order scttlementsf-n-ctio nal

villages. They have & llse ettler

index of less than 5. .The ohool
ments mainly have a primary
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post office or a cooperative society,
The mean population of the I Order
village of Dharapuram is 3096 and
that of Sirkali is 2091. The largest
village among first order settlements

- has a population of 4673 in Sirkali

and 8407 in Dharapuram. Thel
order settlements have minimum
esscntial catering to the needs of
the population. These do not usu-
ally serve the other adjoining scttle-
ments in respect of any service.

The I Order settlements are
generally larger than I order settle-
ments.  Their functional index
varies between five and nine.
These settlements have a high
school, public library, post office,
medical facilities, banks and co-
operatives, and may be significant
in trade and commerce. There are
9 II Order settlements in Dhara-
puram and 2 in Sirkali. The mean
population in I Order settlemznts
in Dharapuram is 5459 and in Sir-
kali 1873. The population in Il
order settlements in Dharapuram
ranges from 2798 to 11,270 while
in Sirkali from 1648 to 2098.

The 11l Order settlements have a
functional index between 10 and 19.
There are 4 111 Order scttlements in
Dharapuram and 4 in Sirkali. These
settlements have a greatecr number
of services than the III Order settle-
ments. They have administrative

-(Panchayat Union Headquarters) or

commercial importance. They also
have telegraph facilities and may
have a telephone also. Some of the
villages have Police Stations and
touring cinemas. The m:an popula-
tion of the HI Order scttlements in
Dharapuram is 6,801 and that of
Sirkali is 5,912. The population of
the III Order settlements ranges
from 2,004 to 10,369 in Dhara-
puram and 4,396 to 7,326 in Sirkali.

Settlement of IV Order are usually
small towns. There are two settle-
ments in Dharapuram and one in

5
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Sirkali of this order. These have
permanent cinema theatres, tele-
phones, police stations, and adminis-
trative offices. Both Dharapuram
and Sirkali are taluk headquarters
and have a number of Government
Offices of wvarious departments.
They serve the needs of the whole
taluk. In view of the large size of
Dharapuram Taluk Kangayam has
developed as IV Order settlement
serves an area of 4269 sq. miles
and 163,173 people. In Sirkali 1
fourth Order settlement serves an
area of 170°6 sq. miles and a popu-
Iation of 185,778. Mzan population
of IV Order settlement of Dhara-
puram is 19,732 and that of Sirkali
1s 9,887.

The distribution of various func-
tions among the villages in Dhara-
puram and Sirkali taluks shows
some contrasting features. The most
significant is the mzan population
of the villages of diff :rent orders is
greater in Dharapuram than in
Sirkali. This is because of differences
in the composition of villages in the
two taluks according to their size.
In Sirkali taluk 47.4%7 of the total
number of villages are having a
total population between 1000 and
2000, and if we include villages of
less than population the percentage
is 60. In Dharapuram taluk only
30%, of the villages have a popula-
tion of less than 2000. In Sirkali
taluk only 5% of the villages have a
population exceeding 5000. Whereas
in Dharapuram 25% of the villages
come under this category. The
largest settlement in Sirkali has a
population of 9,887 whereas in
Dharapuram it is 26.490. These
figures show that Sirkali taluk is
predominantly an area of small
vitlages of nearly uniform size while
Dharapuram taluk has large villages
with a high range of population.
Similar contrasts are noticed in
terms of areas of villages. In Sirkali
taluk the average area of the village
is 2.2 sq. miles while in Dharapuram
the average is 10.29 sq. miles. While
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Sirkali taluk has villages of uniforin
size Dharapuram talik has a Mrge
range of villages from 5 3q. tdilés
tb'over 20 sq. fjiiles. This contrast
i size meaps that villages are

olosely spaced in Sirkali taluk more
t!;an in Dbarkpuram taluk.

The follewing table gives the
distribution ‘of certain services in
the two taluks.

DHARAPURAM SIRKALI
Av. area

o \ . . Av.

Finetion No. of insq. A‘l,axt)i%%u No.of in :;fa Av.popu-
villages miles ser- served, Villages miles lanog
ved Tved. served serve

High school 14 61.0 23,310 9 18.9  19.570
Libraries 35 24.4 9,324 11 15.5 16,010
Hospitals 10 85.3 32,634 5 341 35.227
Other Medical

facilities 2% 328 12552 18 94 9785
Bost Office. 35 7155 5933 43 3.9 4,096
Police Station 6 442.8 54,391 4 441 44,034
Banks and : ’
Cijperatives 46 186 7,094 35 4.6 5,032

pemas 4 2134 81,586 2 853 88,067

_The table shows the n
villages having each fun&rig?i"a:;
the average area and population
served. The number of villages
having each one of thege functions
is greater n  Dharapurany taluk
than in Sirkali faluk, This s not
primarily due to distribution in the
\%uh‘mb‘er of villages in the two tajyks
Th sxs ;slzga::: Dhgrapurém tatuk

X rea and a r popu
l’;uon than Sirkali, I lﬁrg&gﬁﬁ“{
the average area served by ea 'ah

luc:tzon Is greater in Dharapura(;n
taluk than in Sirkali tajyk., [y term
of population the average 2

Jor some functiogs ay,
tThl?_n Sirkali for ‘other fuzrc'gé;is
T i means that the 1arger area

rved by each function i mainly

becar ; ]
htioltl:e of the low density of popu.

, shows Sirkalj 1

Both the taluks have post offices
as the most widespread function
among the villages excluding the
primary schools. 557 of the villages
1n Sirkali and 669, of the villages in
Dharapuram have post ofbces.
hho.ugh the percent of villages

aving post office in Sirkali is 10%
the taluk is better served if we take
Into account the average ares OF
Population, served by a post offios:

ooperative socicties and bsok8
take the second place in terms ©
their frequency of occurance amons
the villages. In their function also

Sirkali is better served than Dharas .

puram taluk.  The distribution

high schools in 1erms of pepulation
i has betger fagilt-
ties while Dhafapuram has better
library facilities in terms of popula-

tion. As rcgarfa medical facilities

Dhargpyram taluk has one hospital

for 32,634 persons while Sirkali bas

one hospital for 35,217. To compen-
sate for lack of hospitals Sirkali has
examined and the threshold popula-
tion value for both taluks is 6,000.
The threshold values were used as a
‘basis for suggesting the location of
new services for each function.

The distribution of the high
schools in the two taluks was re-
presentcd on the map by dots
corresponding to the location of
villages having them. It is assumed
that a distance of 3 miles may be
taken as the unit of accessibility of
the high school. Therefore circles
of 3 miles radius were drawn with
each villages having a high school
as their centre, The areas covered
by the circles are served by high
schools. Parts of the taluks which
lic outside the circles arc not within
easy rcach of a high school. Pupils
may have to cover a distance of
more than three miles to reach a
high school. These areas have to be
given a priority in planning the
location of new high schools.
Among the villages in these areas
those which have a population near
the threshold value and which are
easily accessible may be given prio-
rity.  On this basis the location
suggested for new high schools are
also marked on the map. If thesc
high schools are set up toth the
taluks will be less than 3 miles from
a high school.

The distribution of medical facili-
ties was also examined by preparing
a map showing the location of
hospitals and other medical facili-
ties. Circles of 3 miles radius were
drawn around each ccntre and areas
which are outside these circles are
more than 3 miles away, from a
hospital or other medical facilities.
The map shows that all the villages
in Sirkali taluk are having medical
facilities with a distance of 3 miles.
In parts of Dharapuram taluk
villages are more than 3 miles from
the nearest centre having medical
facilities. An examination of such
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villages with referenes to their popu-
lation and accessibility provided the
basis for selecting villages which
have to be provided with medical
facilities. Hospitals provided not
only beds for treating in-patient but
also provide a wider range of facili-
ties for the public. Hence some of
the larger villages with better
accessibility may be provided with
hospitals by up-grading the existing
facilities. Such a study has indicated
suitable locations for hospitals in
both the taluks. These are also
indicated in the map. When these
proposals regarding the setting up
of new medical facilities are imple-
mented there will be one hospital of
other medical centre for 8,631
population in Dharapuram and
87 9 population in Sirkali. Medi-
cal services will also be more evenly
distributed.

The paper has indicated a simple
method for assessing the relative
importance of villages in terms of
the services provided by them. Data
were collected from the District
Census Handbook 1961 which is
available for all the districts of
India. The usefulness of the data
available in these handbooks was
examined in reference to the two
taluks as a preliminary investigation.
The study has brought out clearly
the stratification of villages on the
basis of the services available and
a number of villages with other
medical facilities, such as dispen-
saries, maternity and child welfare
centres ete.  The analysis of distri-
bution of these functions in these
two areas shows that the distribution
of various functions depends prima-
rily on population served and not
on the area. This means that the
villages which have their various
functions are more widely spaced
in Dharapuram taluk than in Sirkali
primarily due to the lower density
of population.

The pattern of distribution of
certain services at any given time



indicates areas which are better
served and those which are not so
well served. This pattern will form
the basis not only delimiting the
region into areas according to the
availability or otherwise of a parti-
cular function or service but also
form the basis of planning the
development of services in the
region. It will be possible to point
out areas which have to be provided
with certain services on a priority
basis because they are not well
served at present. The study of
distribution of present services may
thus form the basis for planning the
future. The first step in this process
of planning the provision of services
in certain villages is to find out the
minimum population required to
sustain a given function. This is
known as the threshold of a function
and its value may be ascertained by
a simple graphical method. The
villages are classified into certain
categories of population and the
percentage of villages in each categ-
ory which have a given function is
calculated. The details are plotted
ona graph with X axis showing
population categorics and Y axis
showing percentage values. The per-
centage of villages in each size cat-
egory havinga given function is
plotted on the graph as points and
they are joined by a smooth curve.
It is seen that the curve rises from
left to right and beyond a parti-
cular population size it flattens out
at 1009, level. On the same graph
percentage of villages not having
the particular function is plotted.
These points are joined by a smooth
curve. This curve starts 1007/ level
in the left and slopes down to zero
towards the right. The point of
intersection of the two curves is
marked and the corresponding
population value represents - the

o REFERENCES : (1) [. E. Brush and H. E. Bricoﬁ'; Rural
western. Wisconsin and southern.ogland. Geogr: 1 i
Steen Folke. Central Place %stdms and Special Inw.rla’ctic:n il:eNv‘i‘l:isv:;ng%o%‘{ﬁo'u?)

India), Collected P:lpeu
Congress. (3) Peter Hagge
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threshold of population for that
functiohn; While villages having a
populaton below the threshold may
have the function in some cases
villaget below the threshold popu-
lationsneed the function as they are’

i a POgsition to support that func-
yon. :

_ The distribution of high schools
in the two taluks was examined in
the manner suggested above and
the threshold population is 10,200
for Dharapuram and 7,200 for
Sirkali. This suggests that the villages
in these two talugs having a popula-
tion greater than the threshold
population have to tbe provided
with the function, if they are not
already having it, or ifge.hcy are nor
servedby a nearby villabas As regards
medical facilities the basis is for the
distribution  of hospitals and
other medical facilitis was popu-n
lation. The relationsehip betwee
different villages in each  taluk
and the area served by villages
of higher order may be determined
only on the basis of field work.
This study based on available data
is a first step before field work is
undertaken, There will be regional
differences in the stratification of
villages and the services provided.
Such facts may be available if
similar studies are done for other
areas.

The second part of the paper has
described a simple method for plan-
ning new service centres such as
high schools and medical facilities.
The method described is objective
and taken into consideration the:

present distribution of such facili- .
iies and the need for these facilities -

in areas not having thent.

Setvice Centres in South
h .

rk India 1968, 2lst Intert
tt. Locational Ansiys ™ ﬁu”m .,l“-“’“"u,”‘,“’,;‘h‘,.cmmphw
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A STUDY OF CLIMATIC FACTORS AND
ELEMENTS FOR UTTAR PRADESH
S. N, SINGH
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The climate of a place is defined
by a number of elements or compo-
nent parts, such as temperature and
humidity of the air, the rainfall, the
wind velocity, the duration of sun-
shine and host of others and less
important and less significant to
man. The weather varies from day
to day and climate differs from
place to place and the climate is
thought as a generalisation of the
variety of day today weather condi-
tions. The varieties of weather and
diversities in climates are due to
variation in amount, intensity, and
arial distribution of several weather
and climatic element more parti-
cularly temperature and rainfall.
One may naturally enquire as to
what it is that causes the several
climatic elements to vary from place
to place and season to season on the
earth; resulting in some placcs and
some season being hot and other
cold, some wet and other dry. The
answer is to be found in the clima-
tic controls.

These are :

a) Latitude or sun,

b) Distribution of land & water,

¢) The great semipermanent high
and low pressure cells,

d) Winds

e) Altitudes

f) Mountain barriers,

g) Ocean currents,

h) Storms of various kinds, and
pnumber or other more ones. Itis
this climatic controls or climatic
fac.ors acting with various intensi-
ties in different combinations that
produces the change in temperature
and precipitation which in turn give

rise to variations of weather and
climate,

The clear distinction should be
made between clements and factors
as defined above and use of the term
is to be restricted carefully. The
distinction is not always easy. eg.
wind direction is a factor of great
importance in determining climate,
yet in some respect it is an element
of climate ; wind velocity is undoun-
btedly an element yet may also act
as a factor for it may control the
precipitation by the rate at which it
brings surplus of moisture from the
sea. The length of the day i..
duration for which sun is above the
horizon is a factor since it helps to
determine the temperature but the
duration of actual sunshine is an
element with farreaching effect on
plant and animal life.

Factors and elements of the cli-
mate are clearly of two kinds; the
first mathematically determined and
therefore constant and the second
variable and unreliable. Among
former is latitude a factor which
determines the length of the day
throughout the year-mathematically
controlled and therefore a reliable
element. Latitudes also determine
the intensity of insolation and this
together with the length of the day,
influences the duration of sunshine
and temperature — the elements
which however, being also influen-
ced by others and variable factors,
such as prevailing winds, marine
influences etc. which are not cons-
tant.




tor may affect the several elements
and one element may be the product
of several factor acting together.
Moreover, several elements of wea-
.ther may be controlling the one
weather element i.e. a weather ele-
ment may be studied and assessed
through others, though the process
deriving the element may be quite
independent; for example evapo-
ration from open water surfaces
which is controlled by temperature,
relative humidity and wind speed.

Since the air temperature is respon-
sible to the heat transported from
the soil surface to upward, for sun
does not heat the atmosphere direc-
tly, soil is essentially a climatic
factor; because the amount of heat
transported to atmosphere wili
gi.epend also upon the soil characte-
ristics and soil moisture together
with the amount of incoming solar
radiation. Here soil moisture is a
climatic _ element. Furthermore,
peat receiving capacity of soil with
its other characteristics determines
the penctration of heat inside the
soil and consequently its tempera-
ture; the soil temperature is a deri-
vent i.c. anelement. Sosoil tempe-
rature and soil moisture are clima-
tic elements.

Since the plants leave and stems
have to transpire the water conti-
nuously and so other weather ele-
ments are to be affected due to it.

Plants or vegetations are climatic
factor.

The water loss from free water
surfaces to the atmosphere-called as
evaporation has been taken as ap
clement. Apart fromit, a vegeta-
tion covered area continuously losses
the water from soil and plants sub.
Ject to availability of it and thig m
be called evapotranspiration. This

is to be treated as a separate weather
clement.

On most of the occasions, th
climate is termed as ‘ave}ages
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weather’ which is certainly a vague
statement; for it is highly unclear
What one means by average weather.
One may say that a climate ele-
ment Is averaged weath.r element;
though it is also not purely justi-
fied because the variations from the
mean are as important as the mean
itself. Certainly no picture of the
climate is at all true unless it is
painted in all colours of constant
variations and the change of season
which are really prominent features.
But_ as compared to meterology
which is concerned primarily with
the physics of individual weather
events, physical climatology deals
with composite state of atmosphere
for the world or for the certain
parts of it. It -emphasizes the
characteristics and distributions of
several weather elements.

I-_lere is the description of the
major climatic factors. acting, for
the Uttar Pradesh-an extensive and
impcertant state of India located

‘ in the Central North.

i) Itextends from 23°52' N to
31° 18’ N, and 77° 03’ E to
84° 39' E. In the north there
are Nepal and China together
with Himalayan chains. In
the west it is surrounded by
Punjab, Delbi and Rajasthan
The eastern border consists
of Bihar and southern 1is
surrounded by M.P.

From east to west it has a length
of 650 kms and from south to
north 240 kms. The whole area of
U.P. is 293729 sq. kms.

ii) U.P. is no way surrounded
by séa and is far from sea on
all the sides by 100s of kms.
U.P. 100 lags in permanent
natural lakes of major impor-
tance. However, tixe Ganges
and Jamuna coming out from
Himalayas pass through mid-
way of state and are in
possession of water through-

\

out the year and constitute
the major dtainage pattern.
Other rivers are Sarada,
Ghaghara, Chambal, Baruna,
Sarju, Gomati, Kosi and
host of others. Some of them
are tributaries either to
Ganga or Jamuna and most
of them go dry in summer.

iii) The State consists of 4 natural
regions ; —

a) Northern hilly area, where
elevation ranges from more
than 5000' to 1000’ above
mean sea-level.

b) Great Plain-built by Ganga
and its tributaries, covering
two-third area of the whole
State and here elevationis
from 0’ to 500’ above mean
sea level.

¢) Sub-hilly region-in between
the above two, where ele-
vation above mean sea-level
ranges from more than 1000
to 500'.

d) Southern Plateau part with
the elevation 1000’ to 500’
above mean sea-level.

U.P.represents the severe physio-
graphic contrast with the _rcsu_,lt
that when plain area is terifically
hot in summer still the northern
hilly region is cool or snow covered,
The Himalayan chains in the north
have an approximate direction of
N.W.~S.E. and do not allow wind
currents coming from south or
south-east to cross away.

iv) a) In the winter season high
pressurc areas are present
over U.P. due to coming of
the province in the high
pressure belt built at western
India. The winds are wester-
lies or northerlies but since
intensity of. increasing pres-
sure is not high so these
winds domot have much
velocities. The situation
prevails from November
to the beginning of March.

b) Pressure starts 1o go down
from March onwards and
by May the belt of minimum
pressure passes near by U.P.
Due to continuous decre-
ment of pressure fast mov-
ing winds originate. In
May and June due to high
heat westerlies move very
fast. The situation prevails
up to middle of June.

c) In U.P. south west mon-
soon currents enter in third
or fourth week of Jume.
The moist easterlies coming
from Bay of Bengal inform
the arrival of monsoon. The
situation continues upto the’
end of September, During
this period lowest pressure
area of north India is or
around the U. P. October
is the month of transition
from low pressure to high
pressure and from November
onword again dry weaster-
lies coming from land area
are felt,

5. From July to September U.P.
is visited from the low pressure
areas originated in the Bay of
Bengal which have characters of the
moderate or feeble tropical cyclones
and are chiefly responsible for the
major rainfall during the season
in this area. Technically they are
called ‘Bay Depressions’ and their
frequency ranges from 6to 12 for
the season as a whole. In the
months of January and February,
cyclones which originate in the
Mediteranian passing through Iran;
west Pakistan and Punjab come to
the western region of U.P. and they
create a sudden change in the
weather. They are called western
distrubances and western U.P may
get a little rain due to them. They
may create hail or sometimes are
responsibie for the cold waves in
the plain areas. Their frequency
varies from 2 to 3 for the season.
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: . ’ ‘ range is 13—1°C in the plain,
CLIMATIC ELEMENTS southern and western region and
gradually decreases while moving
porth and in the northern-most part
Highest the range reaches below 6°C.

Temperature : The distribution
of surface temperature over the re-
gion is shown in Fig. 1.
. values of the order of 26°C are
JEAN_ANNUAL TEMP RANGE IN % : ; Rainfall: ‘The mean annual
£0 found in the central region. There ; . =y i
R vp 0 g rainfall (Fig 3) indicates a distinct

ANV, i

AL MEAN. OF MAX is gradual decrease of temperature | distributi It d

as we move from south to north, in zonal distribution. 1t decreases
from east to west and it increases

ANNUAL MEAN OF (L+
MINMUM MEAN ANNUAL RAIN FALL FOR U.# W4 (M

the northern sub-hilly and hilly
region. In the northern most part from centre to both ways—south
of the State this value goes to 14°C and north, but with a more rapid
or even below. rate towards north. The arcas of
maximum rainfall lie in the northern
. Fig. 2a shows the variation of hilly region with a value of more
' mean annual temperature range than 200 cms and that of minimum
i (mean annual temperature of hot- rainfall in the western region with a
test month (minus) mean annual value of less than 80 cms.
temperature of coldest month) and Fig. 4 shows the rainfall for the
is of great interest in the connection region in the hot season ie. from
of study of temperaturc regime of March to May and Fig 6 for the
the region. Starting from the more cold season ie. from October to
than a value of 20°C in the western February. In both the seasons the
ion the rnge ders (WS arar o masimu il
. . on '
represents the annual temparature cregicggfrate in the north hilly
range in °C taken in the way as the
annual mean of maximum minus Fig. 5 presents the distribution of
- annual mean of minimum. This rainfall increasing from west to cast
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and from central to both ways —
south and north. The southern-
most part of U.P. gets a rainfall of
the order of 100 cm in this season
while the northern part approxima-
tes to 200 cms. The easternmost
part has a value of 100 cms of
rainfall for the season while the
westernmost part upto 70 cms,

Fig. 7 represznts cartographically
the annual number of rainy days
for U.P. (A rainy day is one which
gets more than 2.5 mm. of rainfall
per day). The main feature is the
increment of number from west to
east region. The annual number
of rainy days are approximately
equal for eastern and southern
region with the concentration of
maximum in northern hilly region
amounting upto 90, The Jowest
value are for the western U.P. and
go below 40.

Furthermore, it is inferred from
working at the data, that ;

- 1) the ratio of rainfall in wettest
month to driest month for
the region varies from 58 to
240 with the median value
as 125,

2) the concentration of rainfall
for 4 monsoon months i.e.
from June to September in
the region varies from 749,
to 90% with the median
values of 867,

3) the concentration of number
of rainy days for 4 monsoon
months varies from 709, to
849/ with the median value
of 81%. .

Variability of Rainfall - Since ap-
proximately 80% of the total annual
rainfall for the region as a whole is
concentrated in the 4 monsoon
months the variability of rainfall
during monsoon is of great impor-
tance from the viewpoint of agri-

culture of the state, Infact monsoou
rainfall is never reliable. Floods
and droughts are common fluctua-
tions in the monsoon rainfall. The
early arrival of monsoon, late

arrival of monsoon, lengthy gap .

between two consequtive spells, all
of these affect the crops adversely.
So we see that amount of rainfall
and time (arrival and departure
both) of Monsoon are uncertain.

The variability of rainfall is the
degree in which that of any year is
liable to deviate from the local
averages (Blandford, H. F.; Rainfall
of India, Burma & Cylone, pp.
78-79). The variability for castern
part of state on anaual basis is 16%
to 17%. For middle part this value
is 18% to 509 and for the western
U. P. it is 207, to 22% and for the

southern plateau part it is 239 to
240, P P &

According to Blandford the places
having a variability more than 129
have greater chances for famine so
great plain and southern plateau
areas of U. P. have greater possibi-
lities of famine.

Pressure and Winds —The impor-
tantinferences drawn are as follows:

1) Variation of pressure from *

January to July for the region
is from 4.7 mb to 18.3 mb
with the median value of
I8 mb;

2) the'mean annual wind speed

for various stations of U. P.
varies from 3.1 kms per hour
with 12.2 kms per hour with

median values of 5 km per -

hour;

3) The variations in the wind
velocity (velocity in the months
of strongest winds —that in the

month of the weakest wind) .

varies from 1.7 kms per hour

-evaporation for 6 stations of U.P.

79

to 6.7 kms per hour.with the * RAN £ "
median value of 4.5 kms per (0cT Yo FEB)
hour,

Relative humidity—Fig. 8 shows
the mean annual values of relative
humidity in percentage. The values
are lowest in western region and
highest in the northern region. For
the region as a whole it varies from
489, 10 607, with a median value of
56%.

Evaporation and Evapotranspira-
tion:

On the basis of available data on

for a period of 6 years the follow-
ing conclusions are drawn :

1) The highest values are seen in
the plain arecas with annual
values as high as 270 cms and LI

A MBER OF RAINY Dars FOR u.p
MEAN-ANNUAL NUMBER O MEAN R M _FOR U P N PERCENY JANNUAL )
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lowest values are seen in the
northern hilly region with
annual values as below as 125
cms or even lower :

e [ s N ’
2) ‘'Fhe evaporation,. is, highest in
the summer months, ie. from
April to June and,.designating
it as summer concentration of
evaporation for 3 summer con-
ventional months the value for
it varies from 419 to 47%. So
it may be stated .that the
average water loss for 24 hours
far a summer day is more than
twice .than- the.average water
loss for 24 hours for a day in
other season. '

Evapotranspirational values for
the region have been calculated
from other climatic data with the
help of emperical formula and
method of computations as suggest-
ed by Thornthwaite (1948). glgow-
ever, it is not easy to compute
actual evapotranspiration for it
depends upon the host of factors
Like temperature, soil characteris-
tics, soil-moisture storage, etc.. .On
the other hand, .it.is easy to know
the potential evapotranspiration
defined as the maximum.water loss
by soil and vegetations in a vegeta-
tion-covered area if it were avai-
Iable for the use. This is of great
significance because it represeats the
water needs of a place. Its values
have been computed from other
climatic data for in our country
observations on this very weather
elements have not yet been started
to be taken. Conclusions on the
basis of the computed values of
potential evapotranspiration are
given as follows:

1) The annual values of potential
evapotranspiration for most
of the stations of U. P.
ranges between 140 to 150
cms and same for the oorth
hilly region where it

)\
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decreases fapidly frotﬁsouth
to north and goes as below
as 70 cms.

2) The water aeed is maximum in
three-#6nventional summer
mounthd and it varies from
39% to 45% for these 3 mon-
ths out of the annual need.

Comparing the evaporation
and

evapotranspiration for the regi

we conclude that; slon

1) The values of evaporation are
higher for every station stu-
died than those of potential
€vapotranspiration. At sta-
tion of plain area this diffe-
rence 18 mare but as we go to-

. wards higher altitude i.e. in
northern hilly region, this
difference is  reduced too
much for example evapora-
tion values is 144 cms. while
those for Dehra Dun are 125
cms respectively,

ii) There can be no mathematical
relationship between the two
for they are based on sepa-
rate -considerations. One
depends upon temperature
relative humidity and wind
velocity and is direct water
loss from water surfaces to
the atmosphere, while the
other depending upon the
temperature, soils and vege-
tations and is water loss from
water surfaces to the atmos-
phere, while the other de-
pending upon thc tempera-
ture, soils and vegetations
and is water loss from sub-
surface of soils & leaves and
stems of the plants,

Soil temperature and soil moisture.
— As  mentioned carlier
soil temperature and soil
moisture are climatic cle-
ments of great importance

for they play a major role in

the energy exchange between
the earth and the atmosphere
which is the ultimate causc
of* the origin of the climate
However, no weather service
in the world has yet started
1o take observations on these
elements but attempts are
being made (0 asscss the
soil moisture data from other
indirect sources. One among
those is the water balance
technique as deveiqped by
Thornthwaite and his asso-
ciates at laboratory of Cli-
matology. Centertion, New
Jersy, U.S.A. by which dally
or seasonal estimate of soil
moisture variations may b2
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had. It is not difficult to
record the soil temperatuie
at different depths and speci-
fically at the depth of the
root zones of various crops,
due to its importance in the
field of agriculture. Let us
hope that all the weather
services in the world will
start to take the regular
records of <oil temperature
and soil moisture as they do
for temperature precipitation
winds and insolation. These
data will be of great practi-
cal values and will help to
have a more clear climatic
picture of any region of the
world.
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REGIONAL PATTERN OF SURPLUS/DEFICIT
FOOD PRODUCTION IN UTTER PRADESH
By
Dr. GOPAL KRISHAN*

Despite a widespread awareness present paper is to identify and to
of continuing food problem in analyse the areas of surplus or of
Indial, there is a general lack of deficit in food in this state.

studies on the extent of surplus or
deficit of food in different parts of

the country2. Part of the reason Uttar  Pradesh, like Kerala,
for this lies in the non-availability Jammu & Kashmir, West Bengal,
of requisite data. The present etc. is one of the food-deficit states
study is one of the attempts of India. 1Its production of food-:
towards filling up of this lacuna. grains falls short by 10 per cent of
This analysis is, however, confined its total needs. The total consump- .
to Uttar Pradesh (the most-popu- tion of food grains in the state
lous state of India with a popula- during 1960-61 has been of the
tion of 73.7 million and an area order of 13.95 million tons as
of 294, 948 km® in 1961), for which against the net production estimate
alone the detailed published data of 12-56 million tons, resulting in a

on surplus/deficit of food could be deficit of 1-39 million tons.> It is
obtained®. The purpose of the so despite 75.2 per cent of the

Dr. Gopal Krishan is a Lecturer in the Department of Geography,
Punjab University, Chandigarh.

1. Fora sitmulating, geographic analysis of problems of food in India
see George Kurian’s article on Food Problem in India A continuing Crisis ™'
published in Indian Geographical Journal. Vol. XL, 1965, pp. 51-71.

2. Some of the important geographic studies on food problem in
various regions in India have been carried on by B. N. Chaturvedi “Andhra
Pradesh : a Surplus State in a Deficit Country ** Deccon Geographer, Vol. 1,
1962; G. K. Chori, “Food and Man in Vishala Mysore, 1956-57 "',
Geographer, Vol. 8 &9, 1956-57 : M. Yunus, “ A Survey of Food Resources
and Cash Crops of United Provinces *, Calcutta Geographical Review, Vol.
7, 1945 ; and V. Krishnan, ¢ Self Sufficiency of Tamilnad in Food grains ”’,
Indian Geographical Journal, Vol. 35, 1960. :

3. The present study is based on the data given in the Appendices
II and 11 of the Indian Population Bulletin, No- 11 1961, publishiﬁ by the
Office of the Registrar General, India

4. The surplus/deficit of food in various districts of the state has been
studied in relation to net production of foodgrains in each district. For
cxample, a surplus of ten per cent signifies a production of 100 tons for
every 90 tons of consumption., By the same token, a deficit of 10 per cent
stands for a production of 100 tons for every 110 tons of consumption.

s. P. S. Sharma: *“ Pattern of Consumpti ins i
Pradesh in 1960-61 *, in Population Bulletin P ooy \Woodgrains in Uttar

nption
Registrar General, India, 196), p 351, f India. No. 11, Office of the

2 UTTAR PRADESH
#5320, SURPLUS /DEFICIT OF FOODGRAINS
' e 196!
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. surplus.

of the state is direc-
ily engaged in agriculture, about
two-thirds of its total area is under
cultivation, about 30 per cent of its

working force

.net sown area receives irrigation,

about pcr cent 85 of its cropped
area is devoted to f_ood crops,
and only about one-eighth of its
total population is urban®. Two
main reasons for the deficit fond

production in Uttar Pradesh arc:
(i) its cxcessively high density of
250 persons per km?. as_'co[‘npared
with 143 in India’. and (ii) its rela-
tively low yield per hectare of food
crops in comparison Wwith that in
India as a whole”.

Though the state of Uttar Pra-

" desh suffers from a deficit of food,

yet some of its parts do produce a
Morcover, there are sig-
nificant intra-state spatial varia-
tions in the cxtent of surplus/deficit

" of food. Keeping these facts in

duction of food. These districts
account for only one-fourth of the
total area and contain hardly one-
sixth of the total population of
the state. It it observed that most
of the districts with surplus in food
form contiguous tracts while some
of these are, of course, sporadi-
cally distributed over the different
parts of state.

The most extensive tract produ-
cing a large surplus of food is
Bundel - khand which includes
the districts of Jhansi, Jalaun,
Hamirpur and Banda (Map]). The
surplus of food in these districts
ranges between 28 and 48 per cent
of the net production. The Bun-
delkhand is, however, inferior to
many parts of Uttar Pradesh in
terms of agricultural productivity?.
A large partof it isa dissected
upland with low round hills, pla-
teaus, and escarpments. It receives

. © view, two types of areas have been a variable annual rain fall of 75 to
identified in Map} 100 cms.  Tts rgixed red and black

in Food soils are overdrained and eroded

a. /l\):gzsucggn.Surplus at places. Still this tract raises a

. o surplus of food as it is character-

) b, Areas of Deficit in Food ized by (i) a rclatively low density
i Production. of 100 tlo 150 persons per km2. (ii)
. i relatively large per capita cultiva-

a. ‘:;:‘t‘;’on"f Surples in Food Pro ted area of 0.55 to 0.73 hectares,

_ ) and (iii) relatively big size of agri-

Only 13 out of 54 districts In cultural holding per cultivating

houschold of 4.4 to 5.6 hectares.

Uttar Pradesh are surplus in pro-

" 6. The corresponding 1961 figures for India as a whole are: Agricul-
* tural workers, 69-5 per cent; cuitivated arca 528 per cent; irrigated land

ENULATED FA 0K . apreRONK 70 .;“‘;\,\ SRR ; ) ' . 18 per cent ; arca under food crops 75 per cent ; and urban population, 17-8
CENSUS ATLAS Of UTTAR PRADESH 1984 ® R 1 percent.
‘ HE 7. Even If the population density is computed in relation to cultivated
- o AR . wasmseens B { area only the respective figures for Uttar Pradesh and India are 378 and
- : ' © 271 persons per km,
MAP 2 _ ,‘ 8. The vyields per hectare of rice and wheat, which are the staple
cereals of most of the people in Uttar Pradesh, were 74 and 8-0 quintals

respectively in this state. The comparable figures for India a:e 9°2 and 8-3
See Statistical Abstract of the Indian Union,1963, & 64, Government of India

Press: New Declhi pp. 61-62.
9. S. S. Bhatia: « Spatial Variations, Changes and Trends in Agricul
tural Efficiency in Uttar Pradesh, 1953-63 » Indian Journal of Agricultura

Economics, Vol. XXII, 1967, pp. pp. 70-71.
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