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PREFACE

i

. ‘ \ :
In developing regions the man-nature relationship is

éignificantly skewed in fﬁvoﬁr of environment, which.
imppse. several compuléions on ' the";dBVelopmental
processés. Indian éoast especially the coast of
Gujarat, represeﬁts 8 case where the harsh dry climatic
‘regime salong with ffagile _marine  eco—sys§em places
iimits on the developmental processes. In the proposed
stud&, the compoﬁent bf coastal mﬁrine eco-system will

be analysed and an attempt to identify the sreas of

the varying man-hature relstionship. ' !

}Thié study ﬁill be_a-multidiqiplihary in nature involving
Geology, Oceapography, Ecology and Géography, | In the
ChapterAylst review. of literature on coastal zone\
manaéement will Be pfeéented. - Geographical personality
of the study area ﬁill-be dealt in Chapter 2nd. \The
Chapter 3rd will be concerning  with ‘patterns and
potentials of .terrestrial and parine resou;ces. l.The
Chaﬁter 4th will be dealing with utilissation pattefﬁ and
growing pressure in the study ares. Chapter 5th will
be relatéd to Oceanic orientation and future d;velopment

of the study area. Finally Chapter Bth will be

discussing "with problens and strategies of the study

\

gres.
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IRTRODUCTIONRN

The - 1970 s witnessed the birth of & new obiect of enguiry:
the coastsl zone. The evolution of coastal menagement and-
'planniﬁg has been the result of tw6 parallel developments
on. the one hand s changing orientation of human sctivities
and on the other hand an intcresasing awsreness of environmentsl
issues. So'coast bscomes s bio-physical environment for the
socio-economic system, on environment to be used by man and

nltimastely to be sither destroved or mansged by man.

In the light of the above fact cosmstal zone management  takes
prominence in any study concerning ocesns and its
surroundings. Msnasgement is essentislly concerned with
resources. Msnagement is often defihed as " getting things
done through people”. The actusl functions of management of
resourses involves both sart and science, sabililty and
techniques gqualitative and guantitative approaches.
e

Coastsl zone mansgement connotes the mansgement of coastal
water and shorelands. The fundamental éo&l is conservation
of wcoastal eco- system st the optimum schievable carrying
capacity (that is ability of yield resources of value to
man . A pragramﬁe for conservation of . coasstsl eco-system

should consists of four major elements (i) protection of all



ecologically witsl sarea (ii) Elimination of all damaging.
digscharges of pollutioﬁ (1ii) Control of site alter&tion in
the shorelands to maintain the optium (nstural) gquality (iv)
C&ntrol of excavation snd alterations of the coastal water

bassins and their margins.

Review of Literature

Cossts and coasstsl zone mansgement is not the new subjiect.
?arious studies hsve been conducted in this field in wvaried
forms. - Cosstsl morphology and regionall description were
tsken into account by American and Européan suthors.
Initially study of the dynsmics snd morphology of cosstsl
zone sand trends comes under; the branch of Scieﬁce. and
Technology. Leonardo Da Vinchi’'s work éas one of thewm. In
his study he gave the idea for the selection of part

development and planning.

Afterwsrds coast .defences become 8 part of the subject.
French scientists Lsnblaride (1789) and Emy (1831) and
Itallion Lisldi (18866} and Cronsglia (1888, s=siudiles many'
processes in  this context of the dynasmics of the cossisl
ZOne . During the esrly ninteenth century & number of

empirical laws had been established, such ss the depth and
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strength of wave sction on the ses bed and cosst, the coast

and constructionsl festures snd the movement of msterial

slong the cosst. Further instead of direct observation,
model experiments has been developed. Many practicsl
importance have been derived from these models. But in

reslity these model . did little contribution to the genersl

theory of cosstal development.

Hydrographers also studied cossts for navigstion, ssiling
direction and navigational charts. This was widely developed
in 18th century specially in Russis. Eminent Russiasn

hvdrographers of this period were Litke and Bellingshsusen.
They were msinly interested in the origin of coasts but the

genetic view in the description of coasts was developsd.

Geologisfs such as Lyell(1830) snd Elie de Beaamont {1845>
paid msin sttention towards the ses slong the_ cosst .
Afterwsrds many geologists studied the formastion of plsins of
marine denudation and were interested in"the structure of
cosstasl deposits. Geomorphological snd geological studies
were mainly aimed towards the general course Gfithe efosion
cvele in the development of relief, ss well ss 56ntemparary
processes  in the slternation of coassts. This was firstly

doné by Gilbert (18885) and Gulliver (18899).
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Richthofen (1801 élassified the cossts snd gave importaqt
general conclusions. Davis (1912), Johnson (1918) of US s=nd
Passerge (1912) etc of Europe were summsrised snd classify

the cossts,

Hany universities now carrying out researcﬁ on coastal zbne
manasgement and developmeat, i..e. Cslifornia and Chicago
pniversities are csrryving out coastal‘researeh and publishing
the results for many yearé. The theme and system of coastal

management is not new in India.

It existed since ancient Indian history. Evideﬁce of  ses
port system 8t Lothsl (Guisrst) snd st somé other places
indicate the existence of cosstal mansagement in the . Indus
Velly civilisation. Ancient and medieval man were simple snd
hard 8 limited type of coasiallmanagement based on needs,
experieﬁcé snd knowledge. Dsts and 1iteraiure. on coastal
maﬁagement are mesgre and in scattered form various  scholar

from different displine have coﬁtributed in this field.

Krishnaswamy (1854) worked on cossts of India. Author hss
divided the Indian cossts inteo five parts namely, the cosastsl

strip , the Western coamstline, the Mslsbar cosst, the Madras



coasts,i and the iﬁlets of water and straits on ‘the 'Indian

coast. The esst coasst of Indis bears the unpress of recent
elevatory movement. He stated that the oscillations of the
sea-level have been much more complex on the west coast.

Whereas the Kathiswar coast besars unmistaksble signs of land
uplift and especislly sé in the Rann of Kutch. ( mainly due to
seismic sctivity, the earth guake of 1897). The Bombay and
Malsbasr coaste, on tﬁe other hand show unmistskable signs of
sub-mergence { the submerged forests on coasts of Malabasr and

Bombay).

¥oger{18680%Y worked on humsn use of the earth. He identified
to show man as the inhabitant and beneficisry of srtificisl
environments, crested by humsn efforts. This premise was thsti

there is an order and regulsrity in the geography of msn’s

works.

Burton. (1885) gave s good sccount of resource mansgement

and conservation. This srticle demonstraste that the study of
conservation is emerging from a8n environmentalist,
preservationistic, moralistic and ethical past ss 8

distinctive intergrative discipline of using snd manging the
earths natural regouces. This articls have been sassembled

into three main parts, easch sccording to &8 seperste theme:
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Part I the Mslthusion Equstion, part II the conservation of
limited resocurces and part 111 the management of an expanding

regource pase.

Sen Gupts (1958} evaluated plsnning region for development

in Indis. An sttempt has been made by the suthor to
delineate the base for perspecitive plannihg during the next
two dscades _n&mely F0's and 80's. The principles and
methods of phyvsiocgraphical regionalisation have been’
discussed followed b? a discussion of principles snd methods
of delinesting , marco economic regions for | resonrce
development. As a3 result, six major economic region and 432
sub regions have been marhked out.
Hofting(lSBS) has made a work on the conservation of minersl
resources snd its development. He hss described the coastal
mineral rescurces and its deyelopment. Coastal aresa can be
divided into many zone of jurisdiction. Optimum resource

allocation requires, the most effective applicastion of +the
principles of multiple use to 8 specific sres to the maximum

degree of feasibililty.

Hartino (19893 commented on mensgement of resources asnd it is
vital becsuse of the rapid tempo in our modern age snd the

complexity of our understanding. The need is for a priority
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system to ensure optimum allocation of resources. And thus

procéss mﬁst be continusl....... Q‘..dynamics..;.;..-measuring
derivations between predicted and actual resource
usSeS. . ... ... .. suggesting | | alternatives. ... ... .. .. .....
Qinpoiﬁting the impaét of decisions......... rescting within
8 time frame which will make the result of actions
mesningful. Finallyvy this book suggest solution to resource
sllocation problems. and present methods for ' nltilising
sveilsble resourceé efficiently and effectively. Translated
into saction, this book can be rosad map towards érofitable

resource mansgement.

Pesarson (1870) sccounted a good study on environment snd
ecological problems in the coaétal éone; He_ciassified.types
of waste‘disposél and there solutions. He identified wast
disposel sysiem in two groups (i) the estusry c¢oastal
discharge dilemma’ (1i) the open oosst disposal problems.
Quality of the ‘coastal environment can only be obtained
through ihé tréatment of the waste. Waste is directly
influencing the living and non living communitises and the

haman settlement in and sround a cosst.

Schafer(1970) defined the bio-logical feseuéces of the

coastal zone on the bssis of human sctivities with msrine zand



marine envivronment. He remarked thst cosstal zone is an ares

where Dboth terrestisl and marine activities sre influencing

io each othef._'Rapid population growth. snd wvrbanissation
sround the cosst sdversely influenced the marine
environment. In such & situvtstion: it is difficullt Lo
preserve the pre- existing ecological regime. He worked oﬁt

5, significant relstionship between ﬁan and living orgsnisims
of coassts and conservation of biological resources. Finally
he concluded thst for the efficeint cosstal planning,
prereqguigite ié thg avéilability of dsts on living resources,

climatic conditions and humsn sectivities.

Dixit (1971 has snalysied the morphological features of the
Kharlsnds - (gsline wastes) of Gujarst. The Kharlsnd = sre
partly depositional and paftly erosional features. Plenty of
water is key to reclsmstion of landlin sn srid or semi arid
environment. Reclamation of Khsrland mesans decreasing the
salinity of the s0il by eliminating =sslt content which has
sccumulated becsuse of the tidal effect of the ses. The
washiﬁg snd lesching ‘of the sslt sre the two convinent
methods of msking the surfsce soil free of ssit. The ares
sround the Gulf of Khambhsat hss no permsnent source of fresh
water. The underground water is brakish. Building of largs
reserviors is therefore éssential for the supply of

freshwater needed to eliminste the salt by lesching snd

I3



flushing. One would prefer the'agronomic method, which does
ot invelyebany large scale expenditure and is based-on the
age 1qng experience of the farmérs. The cultivation of s=alt
resisting strains of crops is very plsusible. Whatever +the
difficulties the Kharlands offer immense sgricultural
potentislities snd in 3 region which is deficient in fqod,
'their reclamation is worth taking up with =sll the'human and

technical eguipment.

Schneidowind {1971Y discussed the important types of dats
which sare needéd for the coastsl development planning. Two
types of dsts sre availablé - environmentsl and inventory
data. Efficient development of the coasts is only ‘possible

‘with the centralised storsge snd processing unit of dats in

each coastal zone.

Sternlight {1871, emphasised the coastsl plsnning sand
organisation systems. Planning includes systems structuring
snslysis & design, programming, feed bsck sand evalustion.

Conflicts can be solved by the surveying the social interest.

HMgszumdsr (1373} evsluated the variounsg saspects of tribsl
populstion in Egstern Guiarat. Phvsicsl, Cultursl and social
sspects have forced the population to remsin distinct. - The

tribal population have still not been able to get rid of
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their economic and cultural backwardness. Which has resulted
. in tremendous problems before = .déveloping country like
India. But the t:ibes of the southern part, have changed +fo
5 grest des)l with the modern development snd migrstion to the

pisins.

Dikshit (1974% has explained the minersl resources of the
oceans. He divided these mineral resources into three parts
(1Y MHinersls from the continental shelves and =lopes (1i3)
Minersls from the Deep Sea Floor and (iii) Minersls from_ ses

water.

Pl (18753 did sn emperical study, intendéd Lo identify
relatively less or more dévéloped areas in Indis as compsred
to  an aﬁerage nationsal le#el of develﬁpment. His study was
extended §ver 811 districts of Indis. He was the first

person Lo use principsl component analysis.

Sen Gupta (1877} asttempted the study on marine pollution and
its effect. He classified four types of msrine pollution
namely discharge of domestic sewage, petroleum seepage etc.,
radiocsctivity and finslly centaminaticn by vsriocus hesvy

metsls, such ss mercury, lesd, csdium etc.

Gananathen (1878-79) has discussed the importsnce of the

Arabian sea in the Economic development of India. Arsbian
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Sea influences the climste of India and wmsrine wminersl

resources below the ses bed.

Clark (1978) explained that coaétal geomorphology can be seen
to hsve evolved in recent deoades,froﬁ a pure systemstic
study to s field wifh considerable potential for praétical
spplication. This new role for the geomorphologists spans
activities such as formsl understanding and delimitation of
process systems, public informstion, vremedisl strategy,
design s8nd participation in.the fcrmulatiqn of iegislative
snd buresncratic fresmeworks for coasstsl mansgement decision -

making.

Poweli (1980 sttempted for = flexible interpretstive
framework iﬁ variocus aéproaches to resource msnagement.
Problems of resource mensgement can only be'examined in their
appropriate loéal'seﬁtings. The maintensnce of authdrity and
stability in modern cspitalist socities hss become too
heavily dependent on the schievement of economic produbtion

snd the sstisfaction of msterisl needs.

Zindge (1880 sanslysed the effects of industrisl waste
disposal on ‘the water gquality of the river Kolak 1in  the
Khambhat region. About 8 HLD of industrial waste water is

discharged without proper trestment in the fresh water 2zone
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of the river Kolsk. The river flow decresses considersbly

during the dryv season.

Briggs eltc {1882} evalunsted the potentisl role of ecologicsl
mapping in cosstal zone mansgement in Eurape.' A major
difficulty is of the consistent snd reliasble dats on cosastsal
environments and related inland aress. Ecdlogical ‘mapping
involve the collection, storsge, snslysis snd mespping of dats
on &8 wide range of en?ironmental regources of land scape,
land, wster and sir as @ell as the related nstursl hazards of
flooding, erosion, esrthgusakes, landslips  and climaﬁe
extremes. Ecolcgical mapping pndoubtedly hss s major role to
play in facilitating integrated management in coastsl zZones.
Bﬁt it is primsrily s problem seeking tool. It is not

designed as a mesans of solving problems.

Cesmhis etc (1982) sattempted on cosstal planning and
management perespectives. Coastsal zone is 3 strip of lsnd
and. ses has only recently been identified. Ecoclogicsl

revolution hss contributed to raise coastsl problem to an

issue level. Avthor also delinested the cosstsl zone on the
basis of morphology, land use, ecological or econonic
criterion. The coast is unigue znd vsliusble ss 8 resource

not only from an ecological perespective but salso from =
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socic ~ econonmic view. Pollution and environmental
degradstion exprsses the conflicts smong the uses of cosstsl
resources. Finally he emphasised seek for international

cooperation.

Ceriberg (1982% has discussed the cosstal policy iﬁ Sweden

use sand protection of marine resources. Author described
thaﬁ there is always a conflicting interests in cosstal and
ses asress. The future strategy for coastal develowment should
envissge planning snd coordination of activifiesx Finally

.he emphasised on the development of offshore technology.

Dix (1982} has attempited s study on some ecological gSpects
0f the coasgtsl developmgnt. He has sattempted to define
verious terms such zs ecology, conservation, pollution etc.
His s8article provides informastion on regional planning and

~environmental change znd pollution ete.

Lee (1982) wrote a paper on economic development and
environmentsl protection in coastsl zone. He ssys "thst esch
coastal =zone has its owﬁ economic system snd environmentsal
system. But esch system is also 1inked to the other >system
.thrﬁhgh the flow of natursl rescurces sand waste msterial

between them." Therefore the economic and environmental
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conditions of the cosstsl zone. sre independent and reguire s

integrated planning and management.

Desai ete (1883} haye sttempted =8 comparstive account on
zooplankton in polluted and unpolluted estuaries of Gujarét.
They found dominance of zooplsnkion groups varied with level
of pollution in the unpolluted estusry invariably copepods
were predominsnt. In the polluted estusries during ébb_ tide
gastropods, myvsidr aﬁd.pol&chetes formed the major part of
the zooplankton. Diversity of different ‘ groups of

zooplankton was relatively low in polluted estusries.

Nldfield {1883}  hss attémpted the wmsin impsct on the
environment : some recent perspective. . technigues of peat
and sediment dsting can provide finely resolved chronologies
for the last 10 to 200 vesrs of accumulation. Case studies of
sedimentation and erosion, and of hesvy metal snd particulsate
pollution, show how the repertoire of new technigues can
provide detailed evidence for the changing impsct of humsn

activity on ecosystems.

Sharms (1984% has described the resource bassed development
planning on a territorial basis. He classsified the reésource
region of Sagsr district on the bszsis of vsrious psrameters

such . ag poilution distribution, Crop combinstion,
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agricultural efficiencv ete. He further demarcated economic
asnd functionsl regions. "The resource regions serves 85 a
basic spsatisl units, but socio-economic infrastructure  is

essential for the development of natursl resources

Desai | (1984) sttempted the distribution of phytoplgnkton

pigments Auranga, Ambiks, Purns snd Mindolas estusries of

Gujsrat. Estimstion .of phvtoplankton pigmeﬁté in four
estusries of Souvth Gﬁj&rat indicstes that all sre fairly
productive systems.  Effects of pollution on phytoplakton
production was discernible only a8t Hindols where the
relatively higher 1level of nutrients stﬁmulatéd enhanced
growth of phytoplantoﬁ. Auvrsasngs snd Ambihks estusries behsved
identically while +the Qgher £WOo shsweé their own specific

pattern of distribution for phvioplsnton pidments.

Rao - (1985) has ev&lu&téd_the biologic&l menitdring for
conservation of wmasrine living resources along the Indisn
coast. Responses of marine biocta, project the sctusl effect
of s8ny chsnge - environmental or anthropogenic - in  the
biospheréz Lastly the longterm bilological monitoring aof the
environment will realisticslly helps in tﬁe conservation of

self generating marine living resources.

Dessi {1885 anslysised the remote sensing technigues on

oceanic climate.  Honitoring the vast ocesnic areas is a
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difficult and expensive task; satelite remote sensing has been

recoganised as 8 valusble means

Raju (1985} hass evalutated the oceanic energy in the Indisn
context . India has got =8 very high potentisl for the
renewsble oceén energy, the most promising forms being
Thermal (OTE), wave (forming pasrt of s multibenefit system)
and tidal energies. For each case the potentisl, principles
of extraction, technological developments, work in progress
at globsl level sand the sctivities in India sre briefly
preéented. The éstimated potential of QOcesn Thermal
Energy (OTEC); wave energy and Tidal Energy are 50000 HW,
g0080 HW, 8000 HW respectively. Thé eaSiern'céast of Indis
and. islands of Lakshadweep and Aﬁdaman offer immediste of
exploiting OTEC. Possgibilities for wsve Energy utilisstion
are svailable =all slong the Indisn coast. Gulf ‘of Rutch,
Bombay on the west and Sundarbsns sres on esst offer

excellent sites for tidal power development.

Sengupts etc (1985% worked on petroclenm - its present sand
future. They found out that in the recent years, both
production snd consumption of o0il indicsate 3 negstive growth
rate. With the present trend of development and better
management of the avasilsble resources, the oil reserves

exploisted will 1sst well into the next country. - The
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present ration between production and consumption of ¢il in
Indié is sbout 1 : 1.3. Anslvsing the present trend of-
increase in production and consumption, it has been estimated
that Indig csn become self sufficient in o0il within the next
few yvears. The existingvonshore and offshore réserves in the

country will st lesst last for the next 25 vesrs.

Das {1988 has calculated the salinity gradient and
potential in Indis. Sslinity gradient, ms a source of energy
has recently been recognised. Four methods have been

proposed for the extraction of power from saslinity gradient
{i) osmotic pressure difference {ii}) wvapour pressure
difference {111} reverse electrodiaslysis and {iv} mechano

- chemical engines using collagens.

The sslinity grasdient energy sourse exists in the estusries
where fresh water flows into the ses water. Power potentisls

resulting from rivers discharge is cslculsted ss under

RIVERS , Aversge Annusl discharge Power potential
M3/sec (H¥)
Sabsrmati 101 253
Hahi 2869 873
Harmada _ 1290 3225

Tapi - 570 1425

ke e e e e - 4 e S e e e - e S e A o e o S T e e 4 e - e = e e e S = e e o -
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All the four method are either in the concepiual or in the
experimental stage and economically they are not visble.
However the first three methods described reguires more

sttention from the commerciszsl view point.

Mukeriee (198%) has analysed the conservation of eco-system.
Irrationsl and unplanned exploitstion of nsiursl resources
for centuries, 1led to s8n oversll depletion of. natural
envi:dnment ‘and imbalsnce in the ecosystem. To achieve

overall development of a3 region without destruction of its

‘ecosystem, it is essential to have s proper planning within

an  ecological framework. To conserve sand vestore the
disbalanced ecosystem, proper ntilisation of land seems to be
the only remedy; and for this purpose detsiled landuse maps

are needed.

Bhasin (1988 sattempted s fundasmentsl conflicts between
individusal and group interests. These conflicts are basic
znd eternsl.  Further he hss sttempted a historiesl linksges.

He alsoc highlighted the Qoncept of welfsare gecgraphers.

Selection of the Study ares :
The cosstal region of Gulf of Khambhsat bomprises of wvast
coastline and has veried resocurces from blsck ecotton so0il to

cceanic rescurces. This region is influenced by both msritime
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and continentsl climate, which ranges from dry climste in the

north to moist climate in the south. 1t results varistion
in vegetstion 'coverage. The 'r&pid industrislisstion and
urbanisation hass increassed density of populstion. Location

of these industries sand urban centres polluted the rivers,

oceasns and satmosphere with domestic sevage sand industrisl

-effluents. . Which posses many threst to wmsn - nature
"relation, in the form of pollution, environmenial
degradation in and sround the regicn;_ This phase of
disequilibrium can only be resolved with efficient and
optimum ﬁse of résources and control on environmental

degradation.

Objectives

The objective of the study is to find out

- the relationship between increasing populstion pressure
on various resources (terrestisl and marine)

- Qceanic orvientation of the economy in coastal taluksas

- influence of developmentsl processes on populstion
growth, occupational structure and land use pattern eteo

- 'process of deforeststion with rapid industrslisation
and populstion growth

- to formulate asnd develop the resource region in the
study sres

- to find out the problems and prepare strategies for the-
future development. '
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This study is multidisciplinary in nature involving geolody,

ocesnography, ecology snd geogrsasphy.

Data Base :
Mainly this study is bssed on the secondary and primary source

of dasts on demogrsphy, ocesnic and terrestisl resources,

industries etc.

Scheme of Chapertisation :
The wheole study is grouped into six chapters. Chapteyr 1
Contains the introduction to the subject matter, review of

literature on coastal zone masnsgement and on the study sres.

It alsoc includes the scheme of chapterisation, objectives snd

limitation.

Geograsphical personality the study ares is given in chapter

I1. - Specisl emphasis is given on the coastal gZeomorphology
of the study sres. OQOther indicators such as populstion,
soil, vegetation, drainage, transport and communication are

highlighted in this chspter.

Patterns =and potentials of resources are discussed in the
11Ird chspter. Resources sre vlsssified sccording to their
spatial distribution - terrestizl snd msrine. Afterwsrds

each resources have been discussed seperstely with latest
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availsble dsts on production and utilisstion. In some csases
talukawise studyv on coastal zone hss been done. Fipnally on
the bsasis of distribution of various an attempt is made to

develop a resource regionalisation of the study area.

Chapter IV contsins the utilisstion pattern, growing pressure
snd identified the fragile region. Utilisstion pattern of

regources sare firstly discussed and then attempt has bheen

made to findout the impact of growing population on these

Chapter V includes the ocesnic orientation and future
- SRy

developmental strategies. Concentration oﬁff:;%ﬁqlation,
' . g oo

growth pattern, rural and urban populationhtbin 81l the

. e
coastal taluks are calculsted. The shift of ﬁgpdlatisn in

primary, secondary snd tertiary sector is examined. Finally

degree of oceanic orientation of different taslukas has been

Last chapter desls with the various problems of cosstsl zone
region and to findout the gravity of these problems. Finally
suggest Lthe future strstegies for the efficiet and judicious

use of resources aslong with manasgement of eco-system.

‘DIss -
331.12505475
y J4107 Re
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TH32



1.

Limitations :
Various efforts heve been made to attempt this study a

synthesizé work but with time constraint it would not possibl

to 8 great extent. Resocurce management is s very vague term.
In such s case whatvresources should be taken snd what left
out pose & variety of problems. i have tried my best Lo
give this study s concreate form but non svsilability of dsts

and vearions other «constraints, s=till it require more

‘research.
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BEOGRAPHICAL PERSONALITY OF THE STUDY AREA

The Guilf of Khambhat region comes in the Western part of
India. It is thrustiné intoc Arabian sea and mainly covers
the Scuth — Eastern part of Bujrat state. Its longituditional

o o : :
erpansion is from 72 4% to 74 IO East and latitudional from

o o ' 2
20 o 23 307 Morth. It covers about 6,787 Em and has &

population of over 1,68,92,0501 comprising mainly the coastal
districte of Bujarat, namely Bhavnagar, Kheda, Surat, Valsad,
Vadodara, Abmedabad and Bharuch., The Density of population

%
s

is 297 person per Km. Area of the region is mentioned in

Table no. 2.1.

The Physical Setting

PHYSIOGRAPHY -~ The igneous debris that solidified led to
the formation of highly foliated bictic schiste and chlorite
sehists, which together constituted the earliest composite
geniss which covers muach of Pen;naular India and is enposed
iy Hajassthan extending squth.~ westwacrds into north easst
Gujarat, Thue a sedimentary cover over the fArchaean ignecus

matériél was formed. Subsequent tectornic disturbances that

Coccured duwring  the FPrimary era initizsted  the process of

metamorphisim  and sediments were altered, resulting into

rocks which  were highly distinct from the early igeneocus
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Tabie HG. Z.1

INBICATORS : GULF OF KHAHBHAT REGION

S.Ho ! Wase of District | Area in | Total Popu.! ‘ \ Density of | Decemial
H | ia, Po{iesiy . of Popil. | Growth
i : ¢ TOTAL MURALIURBANT per K= ! rate of popul.
: : e ¢ t ¢ P19t -8
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Source : Primary Cenéns nbstract, Cemsus of India 19481, ’ ' o P

{Figures in brakeis indicating percentages)



materials, This seystem of highly altered rocks, known as

Dharwars, occcurs in the eastern part of the areas.

The Caast cf Khambhat have resulted from the rise of land
resulting from a testonic movement meets with certain
difficulties. (Dikshit, 19?1). Firetly we have no evidence of
any deformation or tilting in any part of the rocks than  the
quaternaryr and above all the basaltic lava flows. Secondly
i the softer rocks, there is no pmssibi}ity of the }depaaits
being disturbed, but one finds in this area deposits which
are not at all disturbed. Thirdly a tectonic movement will
present certain denivellation and will not have & uniform
rise evervywhere. Lastly, the survival of the relief in &1l
.the details is wvery striking and Cduld not  have been
preserved 1T there were a tectonic movement. The Nalsarovar,
the centre of the old arm of the ses connecting the Gulf of
Khambhat with the Gulf of Kutch, is so intact as to make one
believe that the sesa has guietly departed from this area.
The wiiform rise everyvwhere on the .mne hand and the
preservation of the past topograghy, on thé'athers, suwggest

an eustatic origin of these surfaces.

Coastal Geomorphology

Coastal geamarﬁholagy may be studied under the fnllowihg
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{11} Off — Shore features

{11} Shore features

(iii) Coastal features

{iv) Evaluation of the littoral Geomorphology

{wv} Littoral geomorphology in relation to human activities
arnd problems.

Continental shelf means the marine Tloor between the normal

zhaoreline and the submarine contowr of 100 Fathoms (183

meters or 600 feet ). The self is the widest near the gulf

of Khambhat, about 400 Km; across and narrowest off the delta

mouths where the width (near Sundarbans or Krishos smouth) is

tess tharn 30-3% Em.

The continental shelf off the eastern coast is approsimately
cne  third of the width of the shelf that occurs off the

western coast of India. The: slope of continental shelf is

akout 1 to 2 minutes near the Gulf of Khambhat from the shore

af the 100 fathom submarine contour.

It is interesting to note that while the continental shelf
off the Gulf of Khambhat is the widest (over 400 K@a) with
the lowest gradient %ar the shelf as & whole (about 27), the
shelf nearer the shore is relatively deep aﬁd the &%  fathom

contour intersects the coast nesr the mouth of the HNarmada

Cand  Gogha river. This is particulary noteworthy in view of

the fact that this coastal'stretch is low and often Bwémpy.



focording to 10 fathom contour, however, the shelf gradient in

the Khambbhat region is lower (about 7).

The deposits onn the continentall shelf around India are
mostly those supplied from the subareal erosion  of  inland
areas and from coastal erosicon. These deposits are known to

e gravels, sands, silts and mads.  Formerely it was believed

that sediments become fever away 'fram the share -
Shepard (1953)5 Guilcher (1958} and others however, have

shawn that this is far from true and freguently the sediments
nearer shore are fever than those reward. Silt flats and mud
flate are found in the numercus estuaries, e.g. the Narmada
and the Tapi in the gulf of Khambhat regién, In the continental
shelf of the Khambhat region the lava appears o be overlain

with later deposits.

Bome non-rocky low level isianda_are found in the Khambhat
regio. The estuarine islands are found on the mouth of a
numbers  of estuaries north of Yalead especially in the Tapi
and Marmada estuaries where there are large bets {the lacal
word Tor islands) e.g. Kadia Bet, Alia Bet and dogen other
smaller non-rocky islands. A1l these islands are above the
high water level. But there are numerous sandy banks  and
islands betweern High ard low watermark also. These islands

consisting of  beach sand and msud  banks, without any



vegetation, whose growth inhibited by the tidal submergence
in the esstuaries of the region, mark some important submarine

phase and W OCESE.

Three typéa mf islands are found in the Khambhat region. One
category is represented by estuaring islande either submerged
at high tide or permanently above the =zes., They are sandy or
muddy oy marshy low — level surfaces. The second group is
represented by the larger completely gandf islands near the
Gulf - head. F;nally, we have rocky islands, €.Q. Piram
island and scores of other =s=maller récky island mostly of
littoral concreate off the western shore of the Gulf. The
islands of the first and second categories are‘related toe the
daminance of marine deposits over marine ero;ion .éffshwre
mariné deposition or erosion is performed by waves or
;urrenta or streams. In this region the depositional action

ie magnified by the (i) protection enjoved by the Gulf of

Ehambhat against the monscon ~ engendered currents which do
not  enter in this relatively narrow nporthweard ~ projeciing
area of the sea, {ii) morecver,  the waves are also

relatively mild becatse  of the obstruction by  Kathiawar
Feninsula to the onshore winds which are predominantly  from
scuth - west, and (iii) the absence of strong waves and

surrents also ensures greater deposition of the river - borne
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sediments on  the continental shelf. Some banks might be
completely submergéd ang may later appear above the low water

line.

The estuarine islands at the mouths of Tapi, Marmadea Dﬁadar,
Mahi and Sabarmati are in depositional features. Some of

these might have grown on the higher surfaces of  the

sutbmerged marine floor. The depositional activity is
increased during the pericd of the zouth - west monsocon when
the swollen rivers held up be the rivers - borne sediments

which cannot passe rapidly and easily out into the open sea.

Shoreline is tha\junctian aof sea and land. It is not static
concept. It becomes  longer and moves seaward at  the low
tides, It moves landward at high tides. Thus there is &

lower  limit of the shoreline at the lowest ebb of tides and
there is an upper limit af the shoreline at the highest water
level. The zone between these highest and lowest of
Shmrelineé can be called the shore. The part of the shore
zone  that lies between the ordinary low and high tide has
been alled as  foreshore’ and  that abaye the same

immediately at the cliff foot called as " backshore’ .

»

Sandy beaches are guite marked along the shore of the Gulf of

Ehambhat. The beach is about 1.3 Km. broad on the protected



western  shore of the Gulf whereas it is 200 to 400 meters
brraad on the eastern shore. Occasionally the foreshore sandy
beach passes laterally into marsehes and mud flats., ©&.0. On°
‘the eastern shore of Kathlawar. Sometimes there are
prominent beach ridges in the hackshure, Thuse betweesn
Mavsari and Yalsad we have four paraliel lines of beach

ricdges.

Littoral concerete with impressive continuity over long
stretches, €.g0. 14 Fm. is found nesyr Daman. [t is apparently

in a process of formation.

Eat&ari@% are gominating in this region. These are broad in
the north of Valsad. A1l the rivers, e}g, the Tapi, the
Marmada, the Dhadar, the Ulhas, the Mahi, the Sabarmati, the
Kim, the Purnd, and the Ambika, stc. are marked by estuarine
mouths, extensive  mud 'flats and salt marshes and in  some
caées by estuarine islands. In some parts the marshes
account for  about Qneffarth of  the wigdth of the coastsal
piain. The marshy tracts occurring near  the mouth of
estuaries show the process of estuary filling. There are the
several reasson Tor the sedimentation {(a) shallow continental
shelf, {(b) the relative calm waters of the kKhambhat region
{c) large sediment discharge of the Marmads, Tapi and (d) low

‘attitude of coastal plains.
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Drainage - The present drainage sels like & hey to the past
and portrays almost connected evolution of the deainage at

least in the recent past. Drainage pattern of the region  is

flowing in  three direction. On the western side rivers

Bhaddar, Shetrunii etc. are flowing in an easterly direction

and discharge their water in the Gulfd of Khambhat. The

important  rivers of the north are Sabarmati and  Mabhi. The

Sabarmati has a length of over 300 Km. and an extensive

catchment area. The river has high banks particulary in its

upper  reaches, where they someltimes tise to a height of &0

meters., Evers in the lower parts, the river has well marked

pluffe rising from 10 to 1% metres above its bked. The Mahi
iz even bigger and has & SQD‘Km. long course. The lower
parts  of the Mahi are characterised by heavily gullied sand
barks  and mumerous ravives that have produced badlands in
part of kKheda diatfict, The last 79 Fm. of the river carry

the tidal influence which have broadened the egtnary;

The most important rivers of the region are Maroads and Tapl.
These rivers are rurming from east to west aiign aibng the
rift wvalleys. They enter the western coast of Penimnsular
indieﬁ to unite with the Gulf of Khambhat but the currents
generated in the FKhambhalt wash away theAsiltg af the Marmada

and Tapi. The free movements of their silt is assested by
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the Khambhat currents and is further responsible fTor causing
estirary on their respective mouths. The streams south of
the Taps are short, swift and young e.g. the Purna, the
fmbika, the Par and the Damanganges. The méuth of &1l these

riverse are affected by tidal flow.

Climate - Ciimate i¢ one of the most important
factors that govern to & large extent the organic resources

of a region and the mode of human activity. It has almost a

decisive effect on  the nature of the coropping pattern,
agricultgral practices, the livestock and forest economy of
the region coastal zone of the region is  having maritime
climate where less variations in day night temperature. As

—~3

we move towards interior the variation in iNCresses.

Mean daily maximum temperature varies from 33 ¢ to 36 o
wihile tﬁe miniguun mean dailly ranges from 20,3 o tD.21,9 e’
Rainfall 1is mainly concentrated in the month of June to
Septemher . It ise intense in South and decreases in north and
west  direction. frnual  monthlly rainfall  varies from
&O00.8 mm (Bhavhagar) to 1203.8 mm (Burat) co-efficient of
variation {(c.v) of monthly rainfall differs from 130.% %
(Bharuch) to 151.4% (Bhavnagar)}. It indicates that rainfall

ig more uniform in the Bharuch station in compare to other
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TABLE 0, 2.7

[y

Forest frea in Bulf of Khasbhat Region

\

5. o ! Wame of District | Reporting frea ! Forest
: ¢ for Land : 5
: ¢ {00 hectare) ¢ 00 hectares | % to total
H H ) : ! Report, Area
i. fhaedabad 8523 - 113 i.3
z Bharuch . 7803 1454 18.4
3. Bhavnagar 9789 It 3.17
L thesa 891 | 190 1.45
3. Surat CFIE2 -1417 18.2
k. Va#adara 7773 825 9.4
7. Valsad 5145 1249 ‘é4.;
TOTAL | G685 470 10.18
B Source : Statistical Mustract, 1985,

r Statistical fbstract, 1984,
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station. Secondly rainfall is concentrated in the month of

June to September.

VEgefatiQn - Table no. 2.2 reveals that natural
vegetatiqn is restricted to areas which receive adequate
rainfall and at the same time agriculturally unproductive
area. Aresa under forest coverage is around 10.18% of the
total reporited area. 1t is highest in teres of percentage in
Valsad district (24.2%) while lowest in Ahmedaﬁad district
{1.3%). Most d&cidinﬁ% fmresfa i found in the Surat
district. Forest resowrces of the regidn have been explolted
at random and more than half.its forest aresa has no  working

plan either for its development ir its explortation.

S0ILS
The nature and rapidity with which sgil is ?Qrmed depends
largely on the lithelogical character of the parent rock  and
the bio climatic environment. The solls ané formed, are
retained distributed and erocded, 'depending an the surface
cenfiguration of the region. Five types of soils ark féund
in this region namely alliuiral seoil, coastal alluvial soil,

’

desp black =pil, medium black soil and lateritic soil.
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Cultural Setting

Popﬁléfipn - The region is comprises the total
population 1,68,72,03%1 person {(table no. @ 2.1). Urbran
population ié TP.8% while rural population &0.34%. Decennisl
growth rate of the population during 1971 & 1981 has recorded
highest in the district Surat (39.41%), while lowest recorded

in Bhaurch district {(16.76%).

The pmpulatiﬁn of the region is not uniformly distributed
factors like land fertile =oil, | greater agricultural
prdductivity and higher industralisation have attracted
people to certain areas. Highest density is in the Ahmedabad
district (441 person) whilé lowest “in the Bhavnagar district
{168 persond}. The aversge density of the Gulf region

recorded 297 person.

In sphere of urbanisation the area is highly urbanised as
compared to national average.. Papulation living in the urban
areas is 39.60Y% of the total population). Highly wrbanised
Biatriét is Ahmedabad, which recorded %1,761 of the totsl
population in arban BRI Eas. The least urbaniaed'district is
Bharuch which is having only 18“551 of the tatél pupulafion
in the wrban areas. It is due to hilly terrain of the

district.



TABLE HO. 2.3

?ranspurf Net Hork in Gulf of Khasbat fiegion
31-12-1988 {in ¥as}

S7. Ho., Hese of District | Hailway Length | Per

 Lenght of | Per

: i Broad + Hetre + | 109 1 Roads I S

: ¢ Harron Sff?f_ has 113

BUIARAT --;709
1. Ahaedabad o ‘\ 4.7 3533 40.46
2.~ Bharuch o 2.8 3283 36,10
3. Bhavnagar 387 L5009 o si.os
5. Kheta o 16 803 55,96
5. Serat ' Y s WIBm TS
& Yadodara Cooa L B3 339 13.57
7. Valsat ;" 163 L1 M0 e
fatal of the Region 242 e

Scurce s Statistical Abstract, Gujarst State  (1987-88)
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2.3 Transport and Communication

It coenstitute one of the most important imfrastructural
facilities for supporting productive activities and
distribution system and @ weii developed transport  and
communication asystem is curcial for development _Qf
agriculture, ingdustries, trade, commerce and eCconomy in
general. Transeéart thus plavs a vital role in - ensuring
L
sustained econcmic growth. It alsc generate large employment
oﬂportun;tiesu TEE different modes of Transport in Gujiarat

are roads, railways, ports and ailrwavs.

{1} Roads: Gnud rasds  are precondition for @ economic
development and are the main arteries and veins thfcugh which
the strream Qf economnic development and activities flow.
Total  length of roads in the Gulf of  Ehambhat region is

24,9467 ¥m. {Table ne. 2.3). Density wise highest is recorded

-
2

in Valsad district 65.78 Em. per 100 Km. while lowest is

recorded in Bhavnagar district 32.08 Em.

{11} Hailways: The history of reilways construction in  the
region began in 1855 with the incorporation of  Bombay -
Baroda and Central India Railway Company. Presently  the

Hestern Raillway serves the entire region with different
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tiwv)

(v}
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3EGE . The region  is having 2242 Km of total rail line.

Highest density of railways per 100 m is in vadodara

gistrict (6.3 Km.), fmlluwéd by Ahmeda&ad (4n7 Km;j, Kheda

(4.0 Km.} and lowests is in Bharuch district 2.8 Km. per
2

100 km. .

ﬁirwa§5= Ahmedabad, Yadodara, Bhavnagar are the having

facility of .air transport. The terminal facilities  for

Vstarage of aircraft and for their fueling are available only

at Abhmedabad. Hir strips are available at Surat and Bharuch.

Fipeline: Mature has endowed this regimﬁ with rich
fields of il and‘natural GQas. During the pericd 19&64-65,
the three pipeline, namely Khambhat - Dhuwaran, Ankeshwar—
Utram, and Ankeshwar - Vadédara were laid‘mavement af gas
for the wee as fuel for fertiliser plant, other industries
and for household consumption. During 80 s HEJ pipeline was
made  for the transportation of natuwral gas to Jadishpur ard

Hijapur.

Partsz' . Ports play & wvery impnrtanf part in  the
develaﬁment of Trade, Comperce angd Industries and act as  a
catalyst for the development of cosstal areas and the
hinterland. This regian comprises the intermediate port at

Bhavnagar .
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Inland Water Transport: : it ie one of the most energy.
efficient modes of transport and has considerable potential
in limited areas which have & network of waterways. The
Marmada and Tapi rivers offer geood potential for development

of inland water transport.

CENSUS OF INDIA

1. Frimary Census fbstract, series 5 1981.

2. dikshit K.R {1771), "Morphological features of the
Fharlands {Saline Wastes) of Gujarat.” Indian Journal

of Geocaraghy Vol YI, PP 21-28.

A Shepard, Francis., P {1963) Submarine Geclogy HNew York

e
P-275%,

4, Guilcher,  Andre (1958) Coastal and  Submarine
HMorphology,  HNew York P 2132146,



PATTERNS AND POTENTIALS OF RESOURCES

The growing importance of geography of FESOWrCes at
undversity level. and in the planning of natural resouwrces
have created a demand for = systematic introduction to  the
subiect. The need for cmnéiderable planning of npatural
resouwrces of the worlid is created by two factors: Firstly a
internal problem of population increasing at a greater rate
than tﬁe means of production are not able to satisfy  the
increased demand. The burden on land has exceeds its  limits
and unless we create alternatives sources of employment, it
wil not be possible to divert a portion of population from
land. Secondly for the planning of natwral resources,
technical  knowhow should be developed, so  that natural

resources can be used efficiently.

Hahy deveimped cand developing countries of the world are
facing an ever-increasing pressure of papulaticn uporn land
resadrces, which peosses serious problems before the
administrators and the planners alike. Under theaé
circumstances ﬁlaﬁning of natural rescurces are the only
salution to muiti pronged agro-—- sconomic and socic— economic

problems.

Geocgraphy of resources is concerned with the utilisation of

natural gifts in ares differentiation of economic phenomena.
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Resources literally means the description of all the
accessible and available wealth of the universe. Fesocurces
are those sspects of mans environment which facilitate the
satisfaction of human wants and the attainment of SDciél
cgbjectives., Unused wealth is nat'real resources, but merely
a potential souwrces of the weaslth of the nations. dnly thus
resources  may becmme real economic goods o wealth. For
instance, William J. Baumel(1951) still thinks that natural
resources have a dominant role in economic growth., On tHE
other extreme, Roy F. Harrod(1248) who refuses to. attribute
any role whatscever to natural rescurces in his famous growth
model . Third world countries where 1e§el of development is
etill wvery low, natural resources are of. considerable
importance. Most of these countries  are laking capital,
techrical . knowhow and enterprise, therefore only limited
substitution of capital and labour for land and mtﬁer natural
resources is possible. Keepiﬁg in view these problems of the
underdevioped countries, W.A. lewis (195%%) asserts that the
level and pattern of deVelapment of & cauniry iz often

limited by its natural resources.

Resocurces geography deals with conditions on the earth, the

distribution of people as biotic Tactors on the surface of
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the earth and finally the reiatimnahip of man to the various
rescurces. Mar is actively engaged in changing the face of
the earth, often 'in arn appallingly destructive manner.,
ficcording to ﬁaréh, Y oman disrupts the fundamentsal harmony or
balance of naturé " (Akirsh 1963). The earth modified by

human action is & conspicicus fact of historical development.
Reclamation af marhlands and submerged areas in the
Metherlands is cited as the greatest geagraphical
transformation  that man  has brought about onn the earths

surface. focording to Zimmermann resources is a  means  of

attainment of givern ends.
Resources

Fesources are génerally'defined as all those things gvailable
in mans physical envirconment on which he depends for  the
satisfaction of =ome want or the others, In broader sense,
resocurces would include the suwface of land, which man uses
not only for habitation but also for farming and many other

economic activities.

- Fesource is Dynamic or Static Concept

Resource edploitation and conservation ie a dynamic concept

which i usually associated with changing uses of natural
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respurces, causing scercity at one time and giving the

Cappearance of apbundance at other times. The concept of

resources are not a static or stand still but dynamic element
experiencing continuous change and constant evolution. The
relaticonship between man and resources is ever changing, it
is essentially a dynamic arnd never a Etaticf Resouwrces and
resistances exist side by side., The degree of technological
development is an important factors in the sclution of the

problem of the optimum allocation and use of resources.

Resources are not, they become

Resouwrces are not, they become 50; pecause of man co—,
cperation as stated by Zimmermann. He infrnducéd the
concept of »the ‘phantom pile’ wﬁich can be applied to all
available and useable rescurces. Any advances in science and
techrnology for example that increase production which
increase the " pile” but actually reduce the amount of pile;
Zimmermann s" phanton pile“ iz also applied on land- & basic
rescource. Ay advancement in  agriculture arnd other
tethnalagy for examplle, that increase vields on land of a
given gquality act to increase the "pile”. On the cother hand;g
practices inimical to the guality of the laﬁd, such as those

allowing erosion and decrease of fertility, essentially

reduce the "pile”. But the law of diminighing returns, which



Cdis & very important economic law is applicable in  physical

and hiotic resources. How much land there is to how many man
ie a fundamental consideration in the lifé of any society,
not  in & simple quantitative Eenée, but in ihe man ~ land
ratio. A qualitativa concept of socionlogists that takes
into sccount &1l the hgman gualities beasring on productivity
and all the Enyiarnmental aspects, both natural and cultural

affecting the availability of resources.

The guestion of resources arise on account of any or more of

the following reasons s

i, Unlimited wants and scarce Resources
2. Growth of world population and Resources
3. SBrarce Reéources

4, Progress of Human Civilisation

S, The Rele of Scientific progress

&e. Development of Material Culture

Classification of Resources

11

Fesources, doesnot refer to a thing or a substance butvto a
function,which a thing or a substance may perform. Matural
resources have been defined as"” all the.freely given material
phenomena af' nature within the zone of men’'s activities"

{(Binsbuwrg 1987). A resoursce is demanded because it has the

power teo satisfy the human wants,
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Resources meys be natwral gifts which with & country is
endowed and others may be man produced. Both of these
categaries of means constitute the overall FESCUFCES .,

Depending on whethey they are natural gifts or man-produced,
the resource may, therefore be régarded as natural resources
and cultural }esuurcesa Land, water, air,sunlight, miﬁesg
il and gas in the.earth are examples of natural resocurces,
while the services of produces and consumes goédg fall in the

category of cultural resources.

In general resources are classified into renewable and non
renswable rescurces. Renewable rescurces are those one which
man use as much as the desires without a fear that the supply
ever will be exhausted, such as water resgurces, air and

asalar heat eto.

Mon—  rvenewable resources are those resources when once  they
are  used, they are exhausted forever. They are very scare
and their supply may be limited in quantity not  to  be
replenished when they ‘are used. Iron, ﬁaal etc are the

L

example of non-renewable resources.,

But in  this study., we are more interested to classified
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resources  according to their occurence or spatiai aspect.
In such & case resource can he classified into twe broad
categories —.

{1) Terrestial FResources and

it} Marine Resources

Resources which are found on land or continent called as
terrestial resocurces. While resouces are related to oceans
called as mariné resources. These can be both living  and
non-  living resources. These resources may be renewable  or

non— renewable in nature.

Terrestial Resources

Human Hesowrces -3

The industrialisation and>mechanisatian of the world economy
have increased fhe importance of natural resources as  a
factor influencing the distribution of population. India and
many  other developing countries are now passing through  the
phése of population explosion. It is being argued that this
situation has arisen because economic development in these
countries have failed to maintain pace with population
growth., & country can  bope Lo ,get rid of population

explosion when the process of industrialisation accompanied
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by urbanisation become fast and educatiﬁn become widespread.
Human  resources are an important variable in thé overxll
efforts of development. Human beings are ends and means at
one and the same time give meaning and justifi;atian to  the
whole gamut.mf activities, Appendix 1 is highlighting some
demographic festures of the region which are as follows:

(i) Gecgraphical Area & Fopulation :

Gulf of kKhambhat region cccocuping 29.26 percent of the total
geagraphical afea of the state, while contribute 49,585
percent of the total! population to the state. Considering
the population of different districts, Ahmedabad ranks first
among &ll  the district of the state a= well as regibn and
accounts fees. 11.3537 percent of the total population of the
state. This is because of the inclusion of Ahmedabad city
having & population of the 21.59 lakh in this district.
Kheda is the second largest populated district in the state,
it constitute of 8.85% percent of the total population. The
Dangs is the smallest . district accounting faf oarly  0.38
prercent of  the totdl population of the state. But  in the

region lowest population is of Bharuch (5.5%1 percent).

{ii) Growth Fate 3
The decadal growth rate of Buiarat, during 1971-81 is

recorded as 27.21 percent which is higher than the &1l  India
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average 24.43 percent {(Appendix II1}. The corresponding
figure of growth rate was 29.39 percent during the earlier
decade of 1961-71. The district wise growth of population
dmr;ng 1971-81 reveals that Gandhi Nagar district has highest
growth rate of gapﬁlatian of 43.28 percent. It is followed
by Burat district (39.41 percent). Lowest growth is fecorded

in Bharuch with 16.7868 percent.
fiidi) Rural - UWrban 3

The district wise analysis reveals that Ahmedabad diétrict
has the highest urban population of 71.76 percént {Appendix
I, Thie is mainly due toc very high population of Ahmedabad
city, which i= now the Seventh largest city among all  the
cities of the India. Mext in order of highest urban
population is Surat district with 42.76 percent of urban
pmpuiatimn, Lowest wurban population is in Bharuch district
18.63 percent. It is due to inadeqguate infrastructurai

Tacilities in the town.

{iv)} Density

Tée density of population in different districts of Guiarat
state as per 1981 census from 23 persons per sg. Kms  to
447 persons per £g. Kms (Appendix I). The highast\den5ity of

4435 persons per sg. Km o is in Gandhinggar district which is



alsoc the state capital and ise small in area, followed by
Ahmedabad district (441 persons per sq. Km) which includés
the industrial métrogclig of ahmedabad city. Next in  order

iz Kheda district: having density of 418 persons per sg. Km;
which has rich soil and the most fertile tract of "Charoctar’ .
Lowest density of populstion is recofded in Bharuch district
(143 persons per 5qn'ﬁm) which reflects haékwardneas of - the

digtrict and its large size.

{v) Workers b? Industrial Categories {1781 Census)} :

The distribution of pmpulatioﬁ by industrial >categarié5 is
one of the crucial demographic indicators which prbvides &
fTairly good indication of the economic activities and ihe
waorking fafce.

The warkers have been classified into nine main  industrial
categories as per 1981 census and ié given as= under

I. Cultivator

i1. Aogricul tural Labouwrer

Iijl. Livestock, Fforestry, Tfishing, bunting, plantation,
orchards and allied activities.

Iv, Mining and guarrying.

Ve Manufactuwring, processing, servicing and repaire.

{a) Household industry and

(k) Other than household industry.
vi. Construction
YIiIl. Trade and Commerce _
VIII. Transport, Storage and Communications.
I, Qther services.
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Similarly, non-workers have been classified into seven
categories as under 3

Household duties

Students

Retired persons or rentiers

Dependents

Beggars .

Inmates of penal, mental or charitable institutions.
Other non—workers.

w0 g L R i
L]

Accordibg to 1981 census (Apﬁendix IY) percentage of main
worker  too total population was 32.22 percent; Amcng  the
region it is highest in the Surat district (39.66 per;ent),
It ise because of the high percentage of workers in the
secndary as well as in primary sector. Followed by Bharuch
district wheré the percentage of main workers 1is  37.20
percent of the total population, which can be attributed to
high percentage of worker in  the orimary sector. The
classification of mairn  dndustrial workers has been
categorised intm three major sectors df gconamic activity

namely primary, secondary and tertiary sectors.

(1) Frimary Dector - I+ If + 111
(2) Secondary Sector - Iv + ¥V + VI
{3) Tertiary Sector - YIT + VITT + IX

Sectorwize analysis of Economic activityy in  the district

indicates that workers engaged in primar? sector is  highest



in Bharuch district 72.83 percent to total main workers,

Thus it reflects that the concentration of economic

sctivities ié more in the primary sector.. It is  lowest in
Ahmedabad district {(26.93 percent) due to high rate of
industraialisation and wrbanisation process which  has
resulted worker engaged in secondary sector i.e 36,30 percent

of the total main workers.

In the case of tertiary sector, it is again highest in  the

Ahmedabad 36.78 percent to total main workers. It is because

ofthe same reasom as discussed earlier. Lowest percent is
recorded in Bharuch district due to high dependency on  the

primary sector.

ANIMAL HUSBANDARY AND DAIRY DEVELOPMENT

Animal - hsbandary plays & wvery important trole in the
agricultural eCOromy . This =sector offers significant
employment and income opportunities to smail, marginagl

farmers and agriculitural labourers. The main thrust of  the
development programee for animal hbusbandary has been ss  much
on increaainé the livestock products namely, milk, eggs . we l
etc., a2 on upgrading the locsl strains and providing
supplimeﬁtary SCWITCES of income to the weaher arnd

valnerable asections of the society.
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Livestook Weaslith @

The main category_af livestock in Guiarat state are
cattle, buffalo, sheep, gost, horse, camel, mule, donkey
and pigs. However, the bulk of livestock population of
the state and in the region consists of first four
categories.

Socording to 1982 census the total livestock. population

of Gujarat state was 173 lakhs of which Gulf of Khambhat

region canfribute 50 lakh livestock or 28.68 percent of
the tcta} state livestock. The region comprises 32
percent of the total cattlie population, 39.96 percent of
total 5uffalaesg 17.96 percent of sheeps, 30.34 percent
oo f guais and &658.72 percent of total poultry of the state
{Fppendix V).

Districtwise data on livestock and poultry highlighted'
that the cattle population in variopus district of the
region  varies from 3.89 percent in Ahmedabad to  6.24
percent in Bhavnagar district. Kheda district with
13.13 percent of the total buffaloes has the largest
number of buffaloes in the state. It is &ue to dairy
development in the district. Valsad with 7.8% lakhs of
aauitry has thellaréest poultry population among all the
districtse and sccounted for Z1.98 percent of the total

poultry population in the state.
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Dairy Development :

Guiarat is one of the foremns? state in the country in
the field of dairy develpment. Dairy at Ahand in  kKheda
digtfict based on Polson model started its  butter
manufacturing‘ in the vear 19153, This dairy WERE
estab}ished with the special plants obtained from
Denmark. The Kheda district Co-operative Milk Prad&cars
Union Limited, Anand organised themselves for the first
time in 1748 and started supplying pasteurized milk

under the Bombay Milk Scheme.

The AGnand Milk Union Ltd (AMUIWL) dairy made a humble

Cheginding  in 1948 wweith the financial assistance from

UNICEF , government of Mewzealand and technical

assistance from FAO., The milk i= supplied to the déiry

by 895 wvillage Co-operative routies of the Kheda
District Co-operative Union. The net work in milk
collection, processing, and distribution has been

cacclaimed at the Mational level.

The dairy industry in Guirat has mainly developed in the
Co-agperative sector and is a effective instrument for
bringing about sccico—- economic changes in rural  areas

and  ensuring economic uplifiment of the weaker section
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by providing them means of supplementing théir income.
Under the "Operation Flood" programme— I of July 1970,
six districts of the state were covered in which three
were from this region namely, Kheda, Vadodara and
Ahmedabad. Linder this P Ogr aimme , expansion/
eatahlishment a% dairies, cattle feed factories and
technical 'inputs have been provided and  this has
resulted in the increase of the installed capacity of
gairies covered by the operation flood programme to  the
extent of 8.5%0 lakh liter of milk & davy.

VThe "Operation Flood" programme II started in  October
19810, in Guirat, 1& district were covered under this
programme An twe clusters.  Alld the_sevén districtse of
ihe regign were covered under this Eche@e. Curently
"Operation Fiamd" programme 111 is in operation. The
alms m; the ‘Operation Flood' programme is to provide
remunerative price to rural milk producers by linking
the praducing ceﬁtres wilth urban consuming areas,
therety helping in the enhancement of milk production
and enswring supply of quality of milk to consumers. It
i an integrated programme for dairy development based

o the Anand model co-—-operatives.



Forest Resources

The role of the fqrests and tree vegétatimn in maintaining
environmental equilibrium has been well .recoganiaed. They
assist >in the global cycling of water, oxygen, carbon and
nitrogen. They level stability to hydrolegical system
reducing the severty of floods and promoting the recharge of
streams, sSprings and groundwater. Trees keep the soil  from
washing off, mountains sides and sand from iblmwing off o,
deserts; They heip tox hold top soil on agriculturalv fields.
Forests house millions of plants and animals species rthat
will disappear if the forests are destroyed; The

environmental deteriration is brought ot by rapid

industrialisation. In recent it has brought into sharp focus

{1}

the dangers of ammibilation facing humanity.

Economic fAspects of Forests

Forest play a vital role in the ecénomy, They not  only
supply timber, fuel, fodder and a .variety of other
products  but aleo Have a moderating influence against
floods and =soil erosion and help to maintains soil
Tertility. Several industries such as cdnatructiaﬁ,
furniture, paper, plywaodg matches and tanning depend on

forests for supply of raw materials.
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Fdrests by virtue of their proximity fa rural populace
can play a key role in creating emplovyment Gppnrfunities
in rural areas. The present and future demand for majior
andv minor forest produce can be met by - providing more
avenues of employment in the forest sector. The planned
putput of forest products will contribute to the economic
progress  and also create employment opportunities for
large sections of tribal and other population living  in

these arcas.

Besides checking denudation and erosion  in mountainous
regions  and catchment areas of rivers, forests provide
grass  and grazing crops for livestock. It helps in

preserving ecological and environmental balance.

Ecologically the forests of Guiasrat can be classified
inte three zones. The'suuthern zone lying Eauth.of the
ri?er Marmada iz  in being the high raiﬁfall region
supports lwurient growth of valuable fimﬁer trees. The
central zone betwéen Marmada and Sabarmati is in  the
moderate rainfall region supports & medium type of

forests capable of producing small timber, fuelwood and

grasses., The northern zone northe of  Sabarmati  river,
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Kachochh and Saurastra penisula is in the semi arid zone

supporte only a scrub of vegetative growith and produces

-moetly grass and some Tirewood. Gulf of Khambhat region

mainly comes under the first two zones.

Types of Forest

The forest of thg region can be classified inte the
following typea,v

Moist deciduous forests ocour in regians with an annﬁal
rainfall of over 1200ms. They are found in the
southern-most portion of the region comprising Surat and
Valsad districts. These forests are cancentrated.in the
eastern portion of these distkict. These forests form

the main source of commercial timber in the state.

Dry mixed deciduous foreste thrive in regions with a
rainfall between 6&00mm to 1200mm., These foreste are
found in the central part of the state comprising

Bharuch and Yadodara - districts of the region. They

produce teak of low guality, timber,; bamboos ard

firewood.

Dry scrub forests are found in Bhavnagar district of the
FEQLON . It ccours in the region with less than  &00mm

rainfall, in small patches.



Mangrove foreste are found in the Abhmedabad district of

the region, in small patches.

For administrative purposes the forests have now been
divided into six territorial circles. There are 22
divisions under six circles and twh divisions  under

Guijarat state forest Development Corporations.

Table No. 3.1

Name of District i  Territorial Circle
1. Bhavnagar ; Junagafh
1
2. fheda ; Yadodara
3. Vadodara ; Vadodara
4 ., Shmedabad ; | Sandhinagar
Fa - Burat ; Surat
b Valsad ; [urst
7. Bharuch ; Surat

Source: Chief Conservator of Farésts, Gujarat, 19384.
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Table 3.2 showing divisionwise forest area reveals that»
the region cccuples 27.87 percent of the total forest
area in the state. Though the state has wvery little
forests, 1t has inherited & rich wvariety of fauna
comprising of  about 49 species of mammals  angd 425
spécies af birds, The mains sanctuary and national park
in» this _regioh are at Nalsargvar BRird
Sanctuary (Ahmedabad), Sloth Besr Sanctuary in Dumbkhal
Mational Parksi(Bharuch) Velavader Black Buch Mational

Fark {Bhavnagar), and Bansda Mational Park(Valsad).
Energy Flantation

Energy plantation can be defined as one that grows plant
material for its fuel vaiue. These plants have  the
unigue éapacity af converting sclar energy into biomass
by & processe of photosynthesis, Wood as é find has

benefits asz under:

A . ﬁhe of the cheapest fuel both on the basis of

weight and unit of heat.

bood fuel. is a renewable natural resource with

relatively short time cycle.

Mo special storage facilities are reqguired and the same

time it can be stored safely for long periode.



id} Fuelwood has no zulphur content and therefore there is

W air and octher population hazard.

Table No. 3.2
Divisionwise Forest area, 1980-81.

:
Surat Circle ;

My aira ; F84.91

Qajgiﬁala (East) | E 1140.98

Rajpipala {(West) ' ; T AT

VYadodara Circle

Chhota Udaipur 1001 .57

Junagarh Circle
Bhavrnagsay

F81.55

ii8e.2a -

Yalsad Division

omImmnmnInLm T mn s IR am o s I I I R s I m mn K

Total Guiarat State : 12657 .01
L oot the area to total 27,B7Z

Forest area of state

SBource: Chief Conservator of Forest, Vadodara.
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Mineral Resources

The mineral constitutes the basis for industrial development
of & region. Its support many basic industries by providing
raw materials. It is necessary to #plore  the mineral
resources system atically and exploit them Jjudiciously, so
az to get the maximum benefits. Thdugh State is not rich  in
metallic minerals, there 1is abundance of nmﬁ"merallic
minerals. Importaht minerals are limestone, magnese, bauxite,
lignite, guesun, china clay, fire clay, felsbar, dolomife5
glass, benotonite, agete, sand, guartz,; pipe clay, scapstons
etc. The figures relating to the latest availlable reserves

of the important minerals in the state are given in table no.

Mineral resources can be grouped into the following way.

Morm-metallic Minerals _ .

{a Building Materials such zs Building stone, sand,
cement etc. o '

(k) Ninerai chemicals fTor example salt sulﬁhur,
asbestos, gupsum etc.

(c) Gens suweh as agate, bergl, garent, zirson etc.

Metallic Minerals 3-

{ch) The ferro - alloy metals such as irong,  chromium,
cobalt, nickel, tugston, magnese eto.



- Table ¥o. 3.3
Bistrictwise Production of sajor Winerals,

{Production in Tonnes}

3r. Noey Hinerale f Bistrict ¢ 1941 i 91y - | 1984
t 4 i 1 4 t
i. | fgate Stone | Bharuth H 3004 ! 722 HE 0.1
: . : L {99.4) L 225 { S A § 110
t : T . H - f
2, | Hamite ! ¥heda ! 19448 - ! 10841 V.o 7282
i ; : . 7.8} H {4.9} ¢ {2.8)
! i Valsad : - : - B -
v : ‘ v ' :
I, 1 Caleite ! Bhavnagar H - i 8458, -
; : B bo{92.43) :
: ! Vadodara ' - : - ! -
: } ¢ Bharuch ! - ! - HI 3 T
R : ‘ : v {33.3)
: 1 Surat : - : - v -
: : - H : H
4, ! China Clay | Bhavnagar ! - ! - : -
: t o Surat H - : - 1 -
% ¢ Dolosite’ i Bhavnagar : - : - v 3446
H H : : N & 9§
t ‘ t : 1
: \ - Vadodara o A48 S V3 ¥ v 1946983
: e E{10) b {100} t{98.2)
4 1 i 1 ¢
6. ¢ Feldspar ¢. Vadodara : - i 13 ¢ -
: : P : b {100) :
L i 3 t §
7. | Linsestone ! fheda v 382934 T 318647 't 195123
‘ i 1 t150.13) ¢ (15,79} 1 6.8)
t 4 t 13 1
' t Vadodara t 2343 ¢ 15914 ‘ 1098
i H H {.3¢) v {48} .04}
4 t L £ §
' {  Bharuch H - ! - v 25549
: S | t ¢ L9
; s H - H
8, | fuartz. ! VYadodara ! - I § ¥ £ N 1
; HE H v {4.04) S 3 8
A H : : :
9. 4 chalk ' Bhavnagar ! - ¥ V-
i H : 1,068} : -
10, | HMoulding Sand:  Bhavnagar : - : 4479 Yo 4265
o : : i {92.9 7 {77.18)

~ Spurces Statisiica} fbstract of Em'arat State 1985,
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{e) Mon -~ Férro or Semi - previous metals  for
copper . ZiInNC, lead, antimory . aluminium,
magnesium etc.

(f1 - The previous metals such as gold, silver, platinum
etc.

The mineral fTuels or power resources such as  coxl,

petroleum eto.

Petroleum and Natural Gas

Fetrolewn .excercises & deep influences or modern binduatrial
civilisation, The discovery of oil and natural gas  in
commercial quantities hae raised the stateé importance on the
mineral map of the country. The efforts of oil and HMatural
Gas Commission (ONGC) to locate oil ahd natural gas started
in  the vear 1997. In the alluvium covered central érea of
Gujarat, oil and gas in commercial gquantiiy have been  found.
Generally, the depth of cccurance of oil and gas is  between
1200 metres to 2000 metres.  Some fields have oil and gas &£
higher or lower depth. Ceaseless efforts are continuing in
terms of seismic survey, geclogical assessment, drilling,

production and creaticon of infrasructure to keep pace with

production of oil and gas.

The Ankleshwar oil field dis the largest procedure of
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assocliated qas. The other type of gas, termed as ‘non-
associated’ gas, occurs as a free gas and  the important

fields producing such a gss are Khambhat, Kalol and Sanand.

The o0il of Ankleshwar fTields is of good guality vyielding a

large pEroeentage of. valuable highet fractions on
distillation.  The guality of cil north words deteriorates,
and the north— west fieldes of Halol and Lanwa  have  very

viecous and heavy il

Water Resources

Mater i= x substance without which all life on eartbh  would
pefish. By . its presence in the atmosphere,it tempers the
sur’'s heat, the rain that falls scours the hills and carries
the seediment intq the river valleys and deltas. The water
that percolates intoc the rock crust of  the earth maf
penstrate to great depth and take part in the formation of
ﬁineral deposite and emerge in the form Qf thermal springs.
In its deeper reactions, it may lower the melting pointe  of
righly heated rocks and may be discharged as stiream during
voalocanic eruptions. In thevgnlar regions ., water accumilates
=33 great ice 'Caﬁﬁ which @&y infiluence climatic ard
geographical changes by their increase or decrease in extent
ard 'thicknaés; Agriculture requires ;ast aguantities of
water. Vwater ié & wital SQQFCE of energy and provides

important means 1T inland and ocean  transportation. The
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other operaticons performed by water are theose of erosions.
The water in the world goes through its éwn cycle, which is
kLo ’as the hydrologic cycle, & sort D% circular journey
from ocean to sky and back to cocean again. The Hydrologic
system in the largest natural systém. But a major part of it
is in  the oceans and seas and this is the water that is
available in the lakes, rivers and springs  and  underground
which provides the main supplies of water for use, The
utilisable water is approximately only 0.03 percent of total.

Uses of Water =

The availéhie water is apportionsd for varicous types of

requirements in accordance with ‘need based’ priorities.

The pricority m} uses may change from region to  region

arsd time. tex time. The following priority of uses is

normal ly fallmwéd'fnr water planning.

(i} Domestic & industrial use.,

{ii) Irrigation

{111} Hydrdpawerg

{iv) Flood control

{1} Mavigation & Fisheries

{vi) PFisciculture, wild life presérvatians Recreation
etc. '

sometimes in  flood affected regions, flood control
might be given higher pricrty over irrvigation and or

-

hydruvpmwér.
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(iii)

e space above this lavers hedome saturated with water

{ 65 %)
) -
Mater resources can be classified into  two broad

]
categories on the basis of ooourances @

~

{1 Surface Water. and- - (2} Ground water

-
!
1
P}

Surface water consists of rivers, lakes, canasl, tank

etc.. .RiQera afe’ dominant in the Gulf of Khambhat
reQLodt. Water that ie contained in the s=soil  and
underlyving réak ig called as ground Qater. Ground water
may e devived from rain watgr that percolated down o
from water that waﬁ»trapped within éhe rﬁck during its
furmatian,v The waﬁer percelates down to .get gathered

above  impermeable  layers of rocks; eventually a&ll  the

.

. . * -
forming the oground — water zone, the upper surface of

which is  the water table. This may emerge alt  the

surface &8 a SPring.,

SGurface Water 3

Majdr surface water consists of rivers and river basins.,
Other source of surface water ig dealing in the
irrigation section. - _ -

£ lérge bmﬁ? of flowing water congtrained in & channel

o =

which may bhe defined as river. The term river is used

for  the main trubk of a. drainage system. The catchment
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Table He, 3.4
Bacinwize data on Coltivated and irrigaﬁnn fress for Maior Basin in Gujarat State,

{in thousand hectare}

Cultivable '

Sr.Mo, | BASIH : ! Met sown | Gross § cropping ¢ Het | Gross ¢ Irrigation
: | ares | area { sown | iftensity! irriga.} irrigat) intensity
: H : Larez {4} parea :area " %
t,  Tetal _
Sabarmati Basin 1548 - 1264 1403 11100 - 230 0 318 127
Gujarat State 1343 1184 1299 191t C 2% 28% 124
{88,161 ‘ {19.08)
2z, Total Hahi Bésin 20 1998 179% 1298 189 279 143
bujarat State 806 750 8% 111.47 102 166 163
' {93.05) {13.40}
i Total g o
Narsada Basin 5904 4499 4762 165,84 220 284 129
Guja'rat State 837 738 753 1:02.03 83 94 it
. ' {88.17) {11,582}
4, Total » '
Tapi Basin ~ 4292 3800 3368 104,37 208 221 w7
Bujarat State FLY I 149 155 'v 104,63 L 17 106
i {88.17) - (10,74}

Source 3 India’s Water Wealth by K.L. Rao, Orient Longsas Lid., 1975,

;



o drainage area from which water is callected into  the
river wvaries widely from river to river. The water

< 2 . 3 N : .
from the catchment flows inte the main river ‘through &

rumber. of  tributeries  and  subsidary streams.  The

patitern of the tributary system depend on the physical

characteristies of the area, nature of rocks and their

‘

erodibility. The shape of the catchment influences the
run off pattern of the river. Thus the hydrogragh of &

river with a ae?i - gircular catchment, is high and

narrow, whiile in the case of a narrow rectangular
, , = ( s

catchmerrt, it is broad andfahalldw.

Sarbarmsti Hasins -

Sabarmati river rises in the Aravali hills and has  a
total - length of 300 Hm in which 120 e runs  into  the

Bulf of Khambhat region. The total drainage area of the

- ~
) . £

river is 21,674 Km which 48.44 percent 10,300 m

\

in this ares. Its main tributaries are the Sei, Makul,

Harnav, Hathmati and Watrak rivers,

&
4
=

Fahi Basins: Mahi river risee in the Vindhyas at
elevation of 50 metres and drains an area of 34,842 sq.

<2 ' =
. e

Km of which 10,9 percent (3800 Km) lies in  the study

ANE& .« Its length ie¢ BIEE Km of which 100 ¥m is in . this
BrEad. The principal tributaries are the Som, Anas | and

Fanam rivers, .



.
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Marmada Hasin s The river rises nesr o Amarkantak  in”

Madiya Fradesh at an elevation of 200 seter and has a

total | length  of 1R12 Km in which 180 Km lies in the

study area. The total drainage area of the river is
s . e
he - ol .
B, 7FE Em of which .08 percent or 8923 Km in the
. - - \ - . .
study area. It has a number of falls in the head

\

reaches.,

Tapi » Basin P Tapi river rises near Multai in  the
Bétualvaistrict of Madhya Fradesh ét an ele?atian of ?30
'Hetreanl The total length of fhe rivér is 724  Km of
mhiichy 190 Em o is in the Studylaréa, }£§ catchment érea

“3 : ' ~
o Lo

is  65%,14% ¥m of which 5.8 percent or 3800 Km is  in
this region. The important tributaries joining at  are

Purna, Yaghur, Girna, Bari, Funjihra and fner rivers.
AN

%
i3]

Fiver  basin area of the other important river are

Follows., Rangola river  which flows - eastuward
. \ ’
Jin Bhavnagar district having 1200 snq Hm  of

basin area. Shetrunji which is alsc eastward river have
a basin area of 1800 sg. m in area. Dhadar Ambica

which are the westward river occupy 3700 and 1700 .sg- Km

of river basin respectively.



Tabie No, 3.5
Surface and Ground Hater Resource

Sr. Ne | River Basinp

annual | Total available Water

precipita-|

Utilisable water.

Hater per hect.

H : :
! ! -respurce : respurce  © of culiurable
' ! tion {cas)} ! 0 land  {cas)
i : * fnnual | fnnual ! Serface | Ground !
: 4 { Surface runi ground | water | Water |
: : ¢t off {sha) | water re- ! {& b&} ! (& h&} !
1 H : \ tharge(ahat H H
i, Tapi'including 78 1.97 0,561 1.44 0.404 58,480
Lim '
2, MNereada 12t 8,01 1.24 2.9 0710 89,00
3. Hahi including 8 1.8 0.35 4,87 0.233 48,290
: Qﬁadar
4,  Sabarsati 7 8.37 0.77 0.27 0,065 41,40
Source;

)

Second India Studies - Water, H.C Chaturvedi, p12
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Ground water Resocurces s . - , .

.

\ .

Ground water may be defined as the subsurface water in

450115'and racks that are fully saturated. Ground water

iz  the sarths largest accessible store of fresh water

'and“.euciuding' ice sheets and glaciers, have heen

estimated to account for 94 percent of all fresh water.

Half of this walter is held within 800 m of the ground

surface (Frice, 198%) !

A geological formation comprising layers Df. rocks  ar
unconsolidated  deposits thatﬁ contains sufficient
saturated material to yvield significadt quantities bf

water is  known as &rn aguifer (Lmh%an, 1972Y). Other
formations that are such less permeable and  can o ly
trransmit watér Cat much iuger rates tham the adiacent

acouifers are componly known az aquitards  (Freeze and

Cherry, 19793 Price 1985).  Most of the major aguifers

are composed  of sedimentary depmaiﬁa formed Trom the
erosion  and 'depmgiﬁian o f uthar‘rmcké,. In contrast,
igneous - and metamorphic kaéKE; formed under conditions
af  high temperatures and'pﬁeﬁsures, generally have few

interconnected pore spaces and conseguently  have only

low water bearing capacity. The form of an acquifer is

’
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determined by the geological conditions. A common

distinction, depending on the. mresence or abksence of an

overlying acqouitard or confiming laver, is made between

-

confined and unconfined acguifers,

A}

.

Confined and Unconfined acquifers:

The upper boundary of the zone of satuwration varies
according  to whether the groundwater is confined or
wnconfined. In the case of uwnconfined grounduwater, this

boundary is normally known as the water table, which is

defined as  the level where the purewater pressure is

equal to atmospheric pressure (Lobman, 1972).
N
In the care of confined groundwater, the upper boundary
\ ' : :
of the water body is formed by an overlying less

permeable bed. The distinction between unconfined and

confined groundwater ie often made because of hydralic

differences between the flow of water under pressure.

Griound water situation in Khambhat region.

The hydrological properties of various rocks in the

\

region are described in a summarised way, here under



Archaean énd Proterozoic rocks —

These are %Qﬁnd iﬁ i tensive areé% in Baroda and Kheda
district. Hecause af iheir wvery. poor  paorosity  and
ﬁﬁrmeébility these rocks viz. gnesses, schists, phvuites
guartzites “and metamorphésed igneaua»intfusivaa do not
-fmrm.gmﬁd acquiferé; Iﬁ only favourable ImcalitiEE where
suf%iqient"wéaéhered Tone odfcurs and/sor fractureé ‘and

j?inted rocks ocoocur, dug wells, dug cum bored wells  and

borewells are feasible,

. .

Decoan ‘trap are essentially basaltic lava flows
consalidated with a general horizontal to neasr horizontal
disposition, over a very wide area. From the ground

water poift of view these are promising. The thickness

1
. _ , v
of traps is more than 1000 @ in the Fhambhat region.
Tertiary formation are exposed between MNarmadas and Tapti
rivers in parits of Bharuch and Surat district. It is

made of sand

il

tone, shales and limestones with gravel
excegdiné .1QQ M inithitknﬁ%e. The water in these rocks .
iz mostly brgc&ish to saline, moderate discharges could
be ocbtained from sﬁallmw tubpnelle. ‘ :

~ -

Guaterﬁary-farmatianE includes millolite Iimezfanesg the

alluvium and asclian deposits. Their thickness in  the



70A

=

| T

GULF OF KHAMBHAT
GEOLOGY

rd
’ N
\;j
Y
~

3
AN

- “EOCENE BEDS

N

]
e

ALLUVIUM ,BLOWN SAND etec, TS
e e ._._._...___) { . o
DECAN TRAP &7 N\l
.I\V[
GENISS :
ARAVALLI AND ASSOCIATED FIG. 3.6
ROCKS 10 0 10 20 30 40 SO 60 KMS
.IﬂﬂE::]Il[::lll::Jlll
77 73 74

23

2 24

214

201

—d




( 71 1}

Khamhh&t pasin is estimated to be of the order of ?OD M.

In the southern part of the region the alluvium overlies

mastly the basalts and the Tertiary srediments. Its

thickness wvaries from & few metres near the rock

cutcrops to over 76 om in lower reaches. The quaternary

. . R . ] B

sediments wvary in  character and coeposition in the
.

Fhambhat haaih,>' These are predominantly composed of
clay, silt and sand with Kankar. Towards the hilly

tracte  the proportion mf.grandg géhbleg and bauiders
eto, incrﬁases,_ Such. areas forming the ﬁiedmaiﬁt

terrain @xfehd from 10 to 20 ke from the bills into the
basin.  Ground water in the alluvium mcauréiunder Twater
table canditiqné i the éhallaw depthe. In  deeper

wirivons it occurs under semi- confined to confined and

filowing artesian conditions.

VIt Aessessment of present and wltimate requirements  of
-ground waters (Appendix VI oand VI
The Ground Mater Estimation Committes has recommended

that 1% percent of the total ground water resources be

kept reserved for drinking and industrial uses. These
, gstimates of demand for drinking and industrial RE-X:-2-)
Tshould be revised aflter every Ccensus. Districtwise

Grand water potential is calculated in the Appex. VII.



The study area comprises 314,51 FMCHAYr of total ground
water resouwrces,. The highest percentage to total ground
water resources in & regilon is in Surat district (21

s

percent), fmildwéd by Kheda (17.2%) and Bhavnagar (14.3%3

~

.

There are high due to nature of scil, rock strata, and
drainage pattern of rivers. Lowest percentage is

recorded 9 percent in Bharuch district.

Provision for domestic & industrial uses are calculated

from  the total ground water resources. It has been

3

mentioned in the column number third of the Appendix no.

VI, VII.

’

Utilisable gfound water resource are being computated

from the total ground water resource which is 85
4

peyoent. It dis decribed in the column number four.

Gross draftt and net draft are given in column number

five and six of the (Appendix VI, VII).

Gross  draft is calculated by iaakihg into account the
various indicators such =34 the rainfall and
imfilteration of water intoe the soil, horse power of the

pumps ;. number of wells and duration of puamping hours,.

B
1

Met draft is calculated with the gross draft and it is

fived to 70X of the gross draft. It is indicating the.



total  guantity of water which is graftted from ground

water table.

Balance is worked out from the utilisable grounduwater

rescurces .minus net draft. It is given in  the 8th

columnn of the table.

Land & of ground water development is computed in the

percentage terms with the following forouwla @

fevel of ground water Met draft
develaopment : = et K R 18
o Utilisable ground
Water resouwrces

et irrigation requtirement 1s  estimated by the
groundwater commission in taking into account  various

/o

parametrs for  each district. . It ~is varying _ from
district to district. But it is fixed for all the

talukas of the same district.

Irrigation potential cresated MNet draft

in ha. B e o e e e e o -~
Met irrigation
reguirement (m)

Ground Water balance = Utilisable ground water — Net Draft

- - resources (ha. msyr) “{ha. m}
Balance irvigation potential = ‘Ground Water Balance v
fTrom ground water ha. 00 —eemeeeeeee e e e o e e e

Net irrvigation requirement
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Ultimate irrigation = Irrigaﬁ&un'pmtential + Ralance

poten
water

tial from ground  created. in ha. irrigation
ha. : : - . potential
' from ground
water ha.,

Level of ground water development.

The levels mf_grmund Qater development ~for phreatic
{confined) acquiférs are calculated for each districts
{Appendix VII). It 3s 17.6% percent for the Gulf .Qf
hambzhat region which/is lower than the state avearage
(?0.81 percent). ﬁmamg gistricts it vériea Tirom 37.96
percent in Bhavrnagar district to é,?S éércent'in Bhaf&ch
disrict. 'It\basically depends on the uti}iEable gr@und
watar‘readurcea and gquantity of net draft. Because net
gratt is high 418.72 . percent  in the Bﬁa#nagaf

districtwhich has resulted in high degree of ground wate
gevelopment..

) o A )
Taluka wise study of confined acquifers reveals that the
levels of ground water development ranges  from S3E.98%
in  Bhavnagar taluka te 3,207 in the Vagra taluka of

Bharuch district.

The study of unconfined aguifers is given in  the

Aﬁﬁgndix Yi. This includes both the district and taluka

[ . N\
\
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R

wise study. It reveals that irrigation potential
\ . - N B
created in ha is highest in Bhavnagar district: 32.73

pereent and ‘laweat'in Bharuch district X.9%. It is

because half dfthe district of Bhavnagar falls in  the
scarcity area.  Thus more water should be drafted  from

the ground water resources to meet the drinking and
- ather reguirements. ) '

-

While the witimate irvigation potential  from grbund

water is maximum in SBurat district (21.8%) and lowest in
Eharuch district (7.3%Z). This shows the maximum limit
of ground water which can be edploited.

Talukawise study has also been done on the same line.

Met irrigation requiremeqt_ia & fi;ed vélue for all
€algha of & same district. Ultimété ) irrigation
potential from gﬁnund water is calc%lated'for, 21l  the
caéstal talﬁkaa of the study region.  This value-is’ Ehe

sum - of  irrigation potential created and balance

irrigation potential from ground water. This value  is

g

highest in Mavsari taluka 73528 ha. and lowest in Hansot

~

taluka (3724 ha.). These value are also shown in map.

A

{1]

Last ;alumn mf'the tahle is highlighting the additional

number of wells feasible for 100 percent level of ground

water development.
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. Irrigation

Based on the resmur&e'eatimatesg large ground water
potential is still available for development in the state
cof Guiarat. The growth rate of ground water development

for irvrigation has considerably reduced in the last  few

‘

YER S, .which\'ia bhroadly due to high increase in the
capital costs of  the = ground _watek abstraction
structures. Althowgh the ground water irrigation is

less expensive and less time consuming, it is felt that

v of fTlow irrigation gets

el

& farmer wtilising the facili

. _ . '
water at & heavily subsidised rate. Ground water
irrigation also needs to be subscribed if the naticnal

abiective of harnessing the entire ground viater

resource is to be achieved by 005 &.D.

The econoamy of any régian ig largely based on agriculture.
Thus the development of agricultur@'plays‘a pivatal role in

BCORINTY o It is therefore, necessary to have improved and
’ ‘ ' : .
efficient agriculture. Secondly, the standing crops are also

reguired to’ be protected from the uneven and at  times

inadequate rainftall. This can be done by - extending

irrigéticn facilities which.wduld priovide the fTarmers with

asswred and timely supply of water. Irrigation water is the

N

-



[ imary & ‘mEjor  input necessary to increase the

égricultural praduativity,‘ at least so far as it has 'the

otential to increase the cropping intensity.
_ pPPing ,

. . : o ' Ve N .
Froportion of gross ares irrigsated to grogs aresa shown varies

fra@ district to district (Appendix QIIIX, While this

peroentage is highed. in ihe gulf mfuﬁhambhat region , (25.83%)

to states average (25%). It is highest in the kKheda district
(49.35%), followed by  Bhavnagar district (27.09%), and
Yadodara district (25.34%) . It is lowest in Bharuch district

(9.57%) . " :

\

The major source of irrigation is wells (including tubewells)

o

which contributed &7.8% of the total area under irrigation in
the vear 198384, which was lower than the state average

7F.2%. Districtwise analysis of area irrigated by different.

source of irrigation, reveals that canal  irrigation is
significant in  Ahmedabad, Yalsad, Bharuch, Surat ard

Ehavniagar district where it varies  from 40 percent to 33

percent. ' But even the prime importance is given to wells
) ‘ R

irrigation. i1t die highest in Vadodara district (92.8%),

follawed by Fheda (65.59%) and lowest 32.5% percent in Valsad’

Cdistrict.

1

The share of tank irrigation.and other source iz low as 4.1
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and . 34% respectively in the study ares. Talubkawise study of

irrigatian by source is given in éppendix,UIIi, This study

reveals some important features.

~

-

Some costal taluka of the regidn is 100 percent irvigated by‘
the well  i.e. Dhandbuka (Qhemdahad'_diatrict)g Jam Busar

{Bharuch district) and Padra (Vadodara district). These

Taress are rich dn groundester resowrces and wells . irrigation

care more economical than other source of irrigation. It also

high hights availabdlity of high watervlabie.. Thia‘area is
.drainéd by Bhadar; Mahi and Dhudhar rivers. ..Percentage f
méils irrigé{imn iz lowest in Naygari {1 percent)ﬁ‘ﬁhafgai {&
pefcant)ﬁ ane Olpaa {7 percent).

/

Canal irrigation per hectare to net irrigated area is highest

in  the Charasi and Mavsari talukas with 96 percent each to
net  drrigated area. These talukas are irrigated with Tapi
and\émbiﬁé rivers reapectivélyu It is followed by Qlpad (91

percent), Talaias {75 percent), Khamhhat {69‘ percent) Cand

Gandevi taluksse (32 percentl.

N * v

Tank irrigstion is prominent in Amod talukas where its share
to net irvigated area is &% percent. This area is drained by
SO\ - ' ] - . o ; .
the river Dhadhar followed by Pardi talubkas which is  drained

by viver Par.
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The apéendix YIII also  reveals  that percentage of not
irrigated toc net sown area is highest in Qlﬁad talukas (70.23
percent) to lowest in Yagra taluka {.0?' percent) . It is

depends  on the condition of landﬁ‘drainage pattern and land

use patiern, which varies from taluka to taluka.

Gujarat is éne of the Statg with limited water resources.
Hasinwise studies have revealed that only 21.56 maft. of wster
car eventually be hawnegéed. in  the state the uvltimate
irrigation potential of 53.0G iakh hectares avéilable in. the
state thrmuéh maijor, medium and minmr. irrigation including
grounduater resowrces. The ivrigation paientiél af 28.80
lakh hectares (54 percent) has been harnessed 0 far, whereas

the harnessing of groundwater resources is as - much . as 89

percent  of the ultimate potential. The harnessing \Df

+

surface water FRSOUICES is éniy of the ofder-af 36 percent of
thé ultiﬁaie phtentiéi= Nith-a erratic pattérnfaf rainfall
'and_ -due to resultant uncérta;ntees in - agricultural
production, the néed far an integrated approach towérds,'land'
4 .
and water has been felt. The entirve éppruach to the soil and
water & conservation  programme  has now  been  changed vtD
watershed approach in crder to reap the benefits of erosion
’ v v

-

contral and water conservation. . ‘ : .
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HMarine Resources

Mo one. can deny the fact that certain mineral reserves on

land are getting depleted. Demand. and émmpetitian for these

resourceEs arg on an upward spiral as more and more countries

industrialise. Due to these conditions, man is being Jorced
tor ook  toward the sea where mineral resources have been
virtually untapped. Marine resources is defined as all types

of “water use" resources under and on the seabed in the water
’

ditzelf and on  the water’'s surface (Calberg 1962). The

coastal zone areas and sess have traditionally been used for

fishing aﬁd Shipping,

During recent yvears the marine environment and its natural
rescurces have attracted other interests. Conflicts betweesn

giftferent types Qf;utilisatimn have become appatrent an& * hawve

intreased the need for knowledge about the marine envivonment

as well as planning for the use of sea areag. : ‘

The coeastal zone plays a key role in marine life.

Fhotosyothesis is greater here than in the open SEa . It is

here that several animal species have their reproduction and ||

growth areas,  including  those that normally live in the
open se&. Bt above all it is in the coastal zone that there

is  an  increasing  interest concerning  the utildisation of

marine resources. v



Tabie Mo, 3.6

Districtwize inforsation of crafts and tackles, 1987 Census

Naae of District | Hechanised | Hon Hechanized | Total |

Sr. Ho. | ' %of | Total Hets | ¥ of
; i Boats " {Boats | Boats | total | | total
Total Gujarat 3926 B Y* T SN 10567 - 512800 -
f.  AGhsedabad o2 - 2 .04 491 A7
2. Bhrauch - 1095 95 4.9 73936 . -25.9%0
i Bhavnagar -2 ’ 12 . 34 .77 4630 1162
8. Kheda : - .2 Fi 04 2872 .87
% Surat . 864 844 19.07 119531 41,9
‘&, Yadodara - 339 339 7.7 12818 .49
7. Valsad © 910 1140 - 7050 36,7 T 6.9
714 M1z 4386 100 285405 100
{2339 {5231 . 4L { 55.6 )
Source: Buresu of Economics apd Statislics, Governsent of Guiarat, .2?85.
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Resourcese are of two basic tybes: the renewable and nén
renewabile  and <ould be Turther classified with apeci%ic
reference  to the naturé of a resource.  Hoth renewable  and
IO r@newahle.reséurcea are available in_;arge quaﬁtiéie&I in
the ooean. FPresently ma;t of the fish catth come from off
fAzia, the production lavél being 73.4 mitlion metric tonnes.
It is well known that hydro-carbons by for the mas£ valuable
found in very substantial guantiy, under thé bed of tha SER .
fis and 20 percent of the worlds petruieum praducts come from
Seanand may reach 30 percent by thé vear EHOO_AED.,/Qaves and
current, be%iaes Dther.like thermal difference, salinity:
gradient e{c vcuu}ﬁ ecome immense aumr&e Gf energy . Tﬁis
will also be useful fa? the multipurpose economic develcphent
ot the pmdrg;trmpicai and sub tropical cuuntfieag which is
lac&ing hydrdcarbaﬁ depasit, provided apprapriéte technology
‘;5 available o them.

Sea flmaF  minerall‘depmsits include éll unconsolidated
sediments lying on the floor. Present cammercial production
Ccomprises of sands, gravels, corals, limeshells - and
reiativgly Emall- quantitiea of tin, titaniuwm @ and iron.
Fotential sea floor mineral resources are, however, immense

A\l

and comprises af both ocozes and clays, phmspharites ard
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magnese nodules, and the rnewly discovered — polymetallic

sulphides and cobolt crusts.

FResources of the Indian coasts can be classified under two

hrpad heads

{AaYy 7 Living Resources
{EY Mo~ living Resources .
A ‘ Living Resouarces:  The uﬁpef most layver 'of 100 @ of the

sea is the zone of maximum importance to man  kind  for
ihe exploitation of natural ;iving resaurces; This is
the zone where most of ﬁhotasynthasis Grours. It forms
about 1.8 percent of the wmrid mceén. Presently &0
pércent' af the worlds fish catch ig‘abtained from this
EONE . Thebregiuh Qccuﬁing this zone are either fairly
close ‘to tﬁe coast or in very'ferti}e areas of the
coastal and offshore upwelling régiana (Gasim §.7,1983).
With the 200 miie'exciusiva ECONORLE zane! India has

jurisdicticn over the living resources in  approdimately

5,87 ,600 pautical miles of the indian Ocean. Some
important resources. are fish, ses weEeds, Mangroves,

N

coral reefs and mariculture etc.

v



BRI AW

Fisheries

=

Fishes occupy nearly every avalillable ascguatic habitat. Fieh
, . N
are & wvital socurce of food, especially i countries like

Japan, Morway, Sweden etc. Fish are rich in animal proteins.

in additimn to use as human food, large quantitiea o f f;sh and

shell fish are used in the maunfacture of by progucts.

Fish whale\and other marine animal oills have a large number
of industrial uses. They are used in the treating of leather
and i the manufacture of scap, paint, printing ink,

.

inoleum, oil cloth, lubricants and greases and many  other

products, < .
Guiarst is & major maritine state of India with . a long
coastline and accounts for about 1600 ke o ‘25 percent of

countyrys | totel coastline. It produces 15 percent of the

Stotal marine fish prdduttién of the country. I ‘additicon,

the state has excellent resources for developing inland’

fishries. @ These resources include wvillage ponds, major

rivers, several major, medium and minor irrigation dams 7
check dams freservolr estuarine areas, low lying saline marshy

lands  and man gronege swamps. These afford edxcellent =cope
7
for inland fish capture and culture fisheries, estuarine fish

cultuwre and breakish water fish farming.
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The Gulf of Khambhat region contributes the 32.16% or 525 k.M
of the total céaétline  of the  state. Disfrictwise
information Q% crafts agd tackles (1982} highlighting'
(Tabfeﬂal 3.4 that the régian camprises V23.E. percent
mechanised and 32,3 percent of nan*m@éhaniséd boatse  of the
state. It is highest in Yalsad district which Sharingv 86.7
percent of tge total fegimnn The région a159‘occupiez 5E5.6

percent of the total nets of the state, It iz highest in

Surat  (11%531) followed by Bhaurch district (73930}, These
infraatructuralb facilities " indicates the development of

fisheries in these region.

frcording to the fishing depariment survey ﬁppénaix X Bulf
af Khambhét region cévers 56 out of 100 fishing H&}ukaé af
the state. .Thié aBrea mccﬁpiéa Ré pércent of marine ?iahing
village, 874 of fr?shwater fishing villages and %3 percent
Ccestuarine  Tishing village of the state. Marine fishing
villages are highest in Yalsad district which constitute 45.&
percent a% the region. auratvaccduht for 42 percent of the

fresh water willages in this region while Bharuch ranks  tap
N . ' 4 .

{(44.74) in estuarine villages in the region.
Fopulation engaged in fishing anmd related occcupation is given

in appendiy X. Thie indicates the talukawise
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population of coast of the region. Three talukas namely
Umbergaon, Yalsad and Mavraszi constitute more than 50% of the
total fishing population of the regicn.

The main obhijectves of fisheries development in  the current
. . \ . ’ - ’ * “ . N 3
plan is in the marine skecitor  to increased. production,

orgarnigation  of intensive assessment surveys and  optimum

‘.

gxploaitation of marine resgurces.

Marine Fish 1@ Guiarat, with a long coastline, has rich
i . .

marine fTieh resources. Most of the present fishing is

confined to near shore water wpto about 30 @ depth. The

coastal belt of Bujarat provides a large number of tidal
rocks and iow laying gatantial"réaaQrcea. Most important

commercial (varities of fish includes Bomfrets, Bombay duck ,

Dhama, Indian Sahnon, Hika, Goldara, Mullet, Labsters, Seer,

N '_. N N . ‘_" .
Fish Perch, Frawn, Silver bar, eel etc.

The Gujarat fisheries Aquatic Science Research Station and

Okha has undertaken various resesrch projects to contribute

tar the increase of fish preduction of rear pearl, ovsters,
window pane oyseters, see weed culture and to gdevelop

dportable and commercial varities from varicus marine fish

,

rraducts. o o .

. . 7
There are three agencies which have ploneered surveys on



Tisheries FEEOIrCES . These are the Deep Sea Tishing

Organiaatianﬂ' the'integraﬁed Fisheries Project (Manda J.MN,

1

198%). . The FAQ have estimated that Indian ocean surface

fishery has potential vield of skipjack of around 3,00,000

tonnes per anmnum.

IrMland Fisheries-® 3 The river systems of MNarmada, Tapi,

Mahi, Sabarmati, Gmbica, Far, Damanganga, Dhadhar, \Bhadar,
Shetrﬁnii and perenmal village tank and =xlong with- octheyr
small riverg and sweet water swamps @ Tora 'ricﬁ potential
resources Tor develqpment of inland fishéries; The important'

Egeéies. af inland fTish catch are catfish, hika, hulletag

. N N -
ccatla, sohu, mrigal, pranens, herings, ‘perches etc.’

Keep@ﬁg in the view of patantiality of resmdrces available
furl ifiland fish cultura? arions  production oriented and
emnplayment genérétian Progranes ha?e,béan farmglateq. Thesé
includes intensifying gm}vey 6f brabish water with scientific

aprosch i fishy culture establishing more  fish seed,
prodguction farmes, purseries and  improving village tanks,

s

ponds and reserviore for augmenting fish production.



o Table Ho, 3.8
© Bistrictwise Production of Inland Fish

{ inv tonnes }

Sr. He. ! District Waee |  1978-79 |  1979-80 !  1980-81 ! ° 1988-89
f : : : :
Gujarat State 15651 16343 L UmL | 1348
f.  Ahsedabad 305 T 78 73 983
(2.06) {155} LU0 . £5.8)
2. Bharuch 8976 " g8% 9586 11148
{ 0.8} { 57.7 ) { 5.6 ) { 66.5 )
3. B'bamagar i - . T
{ .01} {.2)
4 fheda © 3 TS S 1
(2.6 {23y { 3.5} { 9.7
5, Surat 830 1056 314 ST
: { 5.6 ) {68} {55} {8.9)
5.  Vadodara 4133 2597 18 1168.6
~ (7)) { 16,8 } {9.81 {6.9)
7. Yalsad 134 Co3s 230 293
« (.9} { .87} (1,81 - {47}
. , 14746 1548 14519 167496
. { 100 } {100 } (100} {100

94.34 34.4¢ 78.30 J5.06




Year

197879
1979-80
19g0--491

1988899

Guiarat

{871

Table No. 3.7

Total Fish Pradﬁctianvin Gulf of Khambhat Region

in tonnes '

roInland ) Marine ) Total ¢ % Growth | 4 to total
; : : H : : Fate ¢ state prod.
14766 5624 20390 - 52
15428 7383 22811 11.8 10,2
16519 tooit . ROEIO © . 16.3 11,23
16749 2EE%4 42283 59,37 9. 40

T I oIS o 0 i 000 T e i I e e I T e L i T T T S R e R A I I T S i S T S I S e S S S R T N N I NI Nm Sn oo onn oo msmn s e e

Fisheries 1978-79 to 198882, Commissiones of Fisheries,

Government of Bujarat, Gandhinagar.

Prmﬂu&iimh Trends ¢ Gulf of Fhambhat regidn-has contributed
tos Sz,perceqt'gf total fist production of thé staﬁe i year
1978-79 {Table no. RIS N It is haviﬁg gecreasing trend mver‘
peridd'qf time. The percentage has declined to 10.20 peréeﬁt
in  the vear 1?7é~80, 11.23 percent in the year‘li?80~81 an&
7.869 percent in the year 1788-8% 7

Growth of fish production of the study vegion is highest 16.3

Cpercent  per  annum in the vear 1979-80 to 1980-81. It is-

N
merely 09.37 percent during the period 1980-81 +to  1988-89.

Thus the growth'raﬁe also trend to be Qn'decéeaging trend.
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TABLE

50,

3.9

.Distfictqise Harine Fish Léﬁding in Guif‘ef {hasbhat Region _

978 - 79 to 1988 - 89
8r. | District ﬁal;': . §978—?‘?7 ¢ 1979-86 | 1980-8% | 1981-82 + 1982-83 {_ 1983-84 | 1986-87 | 1987-88 | 1988-89
Ho. | s o t : : : : : :
Gujarat State 22997 206749 ~2188?2 270807 - » 192649 223290 315938 327560 414075
i,  Aheedabad -0 - - - - - - - -
i. Bhrauch 1694 ) {158 1704 1293 1103 2392 1423.8 1379 ' 1912
) {301 C{15A {17} (11,3} {8.9} {15.2) {8.6) {7.4} {7.4}
3. Bhavnagar 424 822 1249 7564 1155 1824 737.3 1203 1280
(7.5} {if.4 {12.5} - (6.6} {9.3} {10.7} (4.4} (4.7} (4.9}
4., Kheda 289 251 343 b 1108 1824 993.6 843 2348
{4,9}° {3.4} {3.4} {3.21 {8.9} {10.7} {6.0} {3.31 (9.0}
3, Surat 844 . 7‘?7 1212 1334 1127 1235 4857.8 . 1608 1558
{13} _(1(\.8) {1z.1} {11.6} (9.4} {7.4} {115 (3.9} £3.9})
Vadodara: - - L. v - - - - -
7. . Yalsad 2382 '4355 5508 7695 7847 9547 11444.8 20354 18526
{42.3} {59 {23} T {87.7) {63.4} 136.9) ‘ {69.3) {80.6) {723}
Total 3524 7383 10041 11448 12342 17037 16459.3 25487 H 23334
{100} {100) ‘(100} {100y - {100} {106} {100} {100} {100}
M4 1.87 1.57 508 . 640 7.2 5.2 178 bdb

Bujarat Fisheries 1978-79 to 1988-89, Cosmissioner of Fisheries, Governsent of Gujarat, Gandhi Magar.
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Froduction of Inland fish is given table no 3.8.. The region
constitute araunﬁ éﬁ percent of the ﬁtgte production dhring
"téh per@aa 1??8~?? to 1980-81. BRit in the year 1988fé9- it
constitute aniy 7% percent of the state pruductioql It  was
dué to  the sudden decline in the ﬁroductich' o f thed;bad
digtriﬁt;  ‘ﬁharuch was leading ip fish predaction during
1?88f39 with H6.% percent to the total production in the
region fgllmwed*by Fheda (9.74), ﬁurat:{a,qxi and Vadodara
(&,QZQ.

Marine fish lénding {Table no. 3.9) constitute © to ? percent
of the state production in the region during the period

198687 to 1988-89. 'Valsad VRS ddminating in the earine fish
productilon with its share 67.9% to 80.6 percent in the same
period. Tha‘ region is héving increasing trend from vyear

1986 to 198?,. During the period . l?SéLS?;;tm 1287-88 it
achieved 5§ perceqt of per aﬁnum growth rate while in 198784
ta 198887 the growith rate was only .18 éerceﬁt per annufi.
In  the year 1986-87 ME s L mum landingi was in Valsad (69
‘vpercent) followed by éurat (11.35%) an& Bharuch (a,éx)ﬂ Buat
during 1988-89 =situstilon hasz changed. Valsad reméins- the
SARME paaitiaﬁ with 72.3% of the total ﬁraduﬁtian juf the
region Eut_ﬁheda with 9.0% was %ecmﬁq e finally_BHaruch 7.4

percent.



the area where micro survey is done i

‘opoean which covers about 71 percent, of earths surface acts as

Brabkisesh, Water Fish Fafming H As per the repuft af the
national Commissior on agricul ture Gujérat has about 3,467
lakh hettawe; d% coastal fallow lands which hag  varying
degrees of potential fmrvbrakiah w%tar>f;5heria5. Thel_state>
raﬁkﬁ secand only to w{ Bengal in vastness of the Ared. The

SUrvey indicated 132 sites in the state. The state initially

\\.

took -up thé work of establishment of some pilot scale
braﬁkiah water fTish fafmsn The: farmé‘ énvisaged we}e S tinder
three"éifferent.agr*climatic conditions. These are i@cated
at fundra, Talaia and Navéari talukas in thé s=tate. Samé
Gtiér suirvey L was done by MPEDA Cochin and CiCEF Hangalore
with +the intention of setting up a ragimnél pilot scale
farms. The ﬁoteqt;al area a?ailabla iz about 5000 ha. and
. s 1300 ha. | The area
which is séline~land can be develop as Brakish-watler fish

culture and may be feasible in future with availability of

fresh water through irrigation canals.

Marine Energy

The ocean is & store of energy due to solar” influx. . The

\

& natural collector of solar energy. Thus, the oceans has an

enormous  potential to supply energy in many different wavs.
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The major advantages of oceanic energy is  that 71t is

renewabile  and continous through out the yvear, pollutionfree

.

and - has - minisam health hazards. For remote islands  ocean’
energy will be the most important form of alternative energy

since it comes from the ilemediate vicinitvy.

Various forme of oceanlic ensrgyi—

!

The forms is which the Déean.ehergy could be tapped are:
Qeean  Thermal Energy, Wave Energy, Tidal Energy, Salinity

gradient energy, Offshore wind energy. energy Cfrom  marine

*,

currents and energy Trom marine bio-mass:
i Geoean  Thermal Energy Conversion : It is the most
important form of octeanic energy. for a country like

India having & laong coast line of tropical waters. The

grinc;ple behi@ﬁ QTEC is qﬁite simple. It uytilise the

4temﬁerat§f& diffa?ence exiaiiﬁg between warm surface of

s@x water around 28 ¢ and the cold deepraea water of

around. | 3" to 77 oo, whlch_lg available at depth ofw 00

to 1000 @ in trapiéal waters.,

Indié is  having more than 3 lakh 3. kilometres of

irupiﬁal water 'in the exclusive economic zone (EEZ)

where sufficient temperature éradienﬁ exists thiroughout

the vear. 'Thé OTEC plant locations are around Laksh



deep, Andaman and Micobar islands. - The total OTEC

poatential around India is estimated to be more than

A

B0, 000 M which is’abaut 180% of our +total installed
powear | generatiﬁg. capacity. The wrgent thrust @ is
da&elmp_QTEC tﬁchnmlmgy indivenously.

Hawve ‘Enefgy H The incessant motion of sea surface.
in the{ fForm of wind — waveslcanatitute -a spurce of
energy which is continually being replenished. About
1.5 ‘pEFCEﬁt 'mf' the incoming éSeEgy from sun is

converted to wind energy. Part of the energy - from th

- ) -
. ] - .

Cwinds is transferred to sea surface resulting  in the
generation .a% WAVES , This energy is carried - to
cosstlines thrﬁughuut the world whaf& ik ie dissipated
H2E ﬁhe waves break. If this energy can be.tappeé and -
used ecanamiﬁa}ly it can provide a Sizeable'pnrtién ‘Qf

world energy needs.

The Indian coast of arcund &000 Km iﬁ'iength have the
wavé engirgy potential in aproximately HO,000 MW, But
the wave energy potential along the Indian. coasts  as
not  as high &8 in‘ the northern latitude countries.
Tﬁéréfare & wavé energy system purely to generate
electricity fraom the waves may not be camﬁercially

viable in the near future.
!

.
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Tidal Energy ;' - Tidal power development hagv,gone
. ‘
througn lmné stages of development and‘twa tidal power
staticys have beéﬁlin operation for more than & gecade
Firgt iz Rance plant in France gnd.aecand is at Kislavya
Luba 7in - USSR, & tiaal range of 3 _to 4 meter in
considered viable for installing é tidal power .plant;
The total tidal rescurces of the oceans Have been:

estimted at 3 » 1046 megawatis, of which only 2 percent

is suitable for harnessing.

Therﬁ arquuiée a few sites in Indif suitable for tidal
power deveimpment but all these sites are clustered in

two or threg arreas only. -Rccording to  the study
conducted  in 1275 by én UM ewperts, e E. Wilson
indiéatad & theoreticsl puagibiiity‘af‘Lnﬁtalling ve}y
lafge tidal pmwer45taticﬁ.in the Bulf: of khémbhat,

Futoh @ and sealler power stations in Sunderbans  area.

]

Installed capacities of about 7300 HN5 1000 M and 15

MW, in the Gulf of Ehambbat, Guif of Kuatch arid

Sunderban areas respectively are possible. The

corresponding estimated costs (1973} are Rs. 1925

crores, Rs 600 Crores and Re. 15 Crores  respectively.

N

The Gulf of Khambhat scheme may - Fequire a barrage of 40

e height and about 30 Km long. The 7300 Pt plant at
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“

Wi

Gulf of Khambhat, if installed, will be able to

contribute about 20% of India’'s installed pOWEr
capacitiv. Fealising the greﬁt potential, Bujarat

state electricity board and Department  of Energy,
Government of India have jointly taken up a detailed

project study  in callabaration with Electricity de

France, the piloneser who built the Rance plant. 41

important  wind  generator has been installed for  the
L , : ‘

firset time in India to operate a light a light house at

Kanal Greek (Guiarat) with a power output of 300 wattis.

The energy from salinity Gradient is represented by the
cemotic  ressure difference  bpetween the sea -~ water
and  the fresh water which is very high. I Indis

Sunderbans and other deltaic and esturineg points & are

potential places for generation of energy from  the

salinity gradient in near future.

\ v

Thie magnets bhydro-dynamic  generator {(HMHD Y, uses

geatyropic currents and long strip that i€ wound with &

flat wise, the fTeollowing current produces . an eletrac

current produces an electric curvent of 3 m holm,

,

Haring Biomases while wet, undergoes anceroebic

deconposition, there by producing gaseous mixture of
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co?  and. chd with the possibility of using residues as

an  excellent fertiliser. Two main marine biomass
energy resources being (1) the gaint sps Macrooystic

Pysipera and (2) Garcitaria Hilvaniae.

wid Geothermal energy is associated with riftzones and

valcanic activity, bubl currently it appears that only

in coastal and insular sitwuations would be tapping of

‘

such energy be warranted economically.

Mineral Resources :

Fhe  ocean has been repeatedly labelled as the ‘last

. s
fraontier and claims have been made that metals can ke hanked

.

Trom the sea at 53070 percent of the most of launching. The
sea ores are often highly concentrated. Maganese vich

nodules  have been hailed as & bonanza that would help’ the

ecaonomy of developing countries.

Mineral emplmratiﬁﬁ will undoubtedly be influenced by

recent development in the plate tecitonic theory. Three type

oF environment are  areas of m@majcr igneous artivity:

s
.

1. spreading plate boundaries 2. Subduction zones and 3. hot

= apot of rising mantle rock are deposits have been shown  to

he associated with each of these Dones.

i



Mineral deposits of economical interest are guite different

a

from  the surrounding sea — Tloor materials 3 this allows

their spotiting and identification, for example on  density,

seismic velocity, magnetism, electricl and thermal

conductivity, indeed polarisation and chemicalproperties.
- ' : . ‘

Marine rescurces can divided into three main categories

¥

1. MHinerals from the continental scheme 2. HMinerals from

Deeﬁ Sega Floor and 3. Minerals from Sea Water.

1

Minerals from the continental shelvés énd slopes :

The most dmportant minerale exwtracted from’ the \cmntinental
shelves and 5§6p&5 are'pét%aleum arnd natural gas. Due to  the -
SV ET fincreasing demgnd for oil as & fuel and power source,
fo shore drilling has rapidiyincreased from an almost
negligible ammunﬁ i 1945 to fivé."miflién barrele daily- in
1967 which accounted for sixteen parcant.of_the wmrld’g total
production o and  should be double to reach a Athird of that
production by 1980."  (Cowan R.C 1970). The most modern
nmncept of foshare in late 1940°'s anq early 1?5&’5; It ie
noted that the production of petroleum and natural gas is not
;mnfined_ to . the shelt and slope areas but in {he deen Ses
floors as well. Excluding petruieum and natural .gae the

- ’

total  production  of all other minerals extractéd from all



aspects of the

and gravel is

seas in relatiqelly minor (Melson, 19468}).

found throughout the world in the

Sand

continental

more  populated

It is dredged heavily in the

shedd BYBAE .

coastal areas  mainly  because of itgtyélue as a building
materiales and | low cost,. FPhosphorite, chrefly used in  the
manufaétur@ af chemical fertiliﬁeréﬂ ia.fmund it xabunbance
in  several areas of the continental sheves thraUQhagt the
warldﬂ? Gluﬁmqite ie & hydrated'gctaai&mg iron, aluwminium

selicate and is relatively unimportant economically but  is

+

unigue s it is found exclusively in marine shelf areas.

Bome other minerals mined from the continental shelves are

tin, gold, diamond and barium sulphate,’

ii Minerals from the Deep Sea Floor 3 There atre two
minsrals ecorfomically important enough toe be mined from

. /

the, deep sea floor. They are maganese modules and
phosphorite moudles,. Methods for mining the seabed are
primary the senote controlled unmanned deep sea crawler
and the deep sea dirug dredge.

1ii Minerals  from Sea Water @ three minerals

There are

miined commercially from sea water, common ,salt  bromine

arng magnesium along with some of ite compounds.
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Resourse Regions @ ' -
. .

The resource regionalisstion may help in planning for
i /

_balanted growth in the region with marked disparity in dlevels
of develpments {Den Gupta 19&67). The concept of

. . G . = s s s s -' i .
regionlisation for economic wtilisation of resouwrces in India

ig recent. A survey of these efforts is presented by
Sunderban  (1980G). & critical analvysis of regionalisation

experiments carried out after independence is presented by
. : e
Fal and Learmonth (1964). In the evalmtianiof.this cancept,

& transition from physiceconomic regionalisation to resocurce

’

particularly energy rescurces regiconlisation is  becoming

promient (Sengupta & Sdasynk  1968).  Homogeneous natural
similasities ar uwsed as criteria to identify ‘Yphysio -
economie regionse’ . One of the firset works of then nature is

of Rag (194%9) in which he stressed that regionalisation is &

: _ . , . ) .
dymamic concept which aimse at the optimam wtilisation of
’ 1

regional -resocwrces. - In 1984 he with Bhatt proposed a new
regional frame work for resource development in Indial The

repoirt prepared by Math (1965) for the planming commission in

¢

worth mentioning in this respect. Cinepite of these attemps,

the states swtill are officially used planning reglons.
. P ‘ |

Therefore, their resource potentials and development trends

are being intensively innestigated.
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The oredit of application of the concept and principle of
integrated edonomic regionadlisation in India is to | sengupta

{1962 & Dengupita and Sdaryubk 1968). The basic principle of

economic planning is an effort to bring abolit the fullest

develapment of natural resources thiough production

specialisation in segions  for which they &are specially

suited. To discover =such regions evalution of rescurce

indonments  of npatural regions is necessary. The size of

these Mmicro wnits  vary according  to the size arid

N

gistributional pattern of natural resources.

Fesowrce Regiong of the Gulf of Khambhat region.:

The delineation cof reéauFCE'feginns within the Fhambhat
‘reéian %5 based on attributed of resouwrces and their present
exploitation ,patt@rn§; Frocedure is i&luatréﬁed elsewhere
{Sharma 1273, pp 324}. it is started with the demarcatiﬁn{df

land unidts. T4 is because the land ise the basic resource and
- N N / .
the natwre of terrain plays crucial role in framing the s=set

up extra tervitorial factors bearing an resources and it has
deep effects on their utilisation. Accordingly, the region
has been divided into landform unite, considering structure,

lithnlogy and bold gemmmhphic character. From theae‘ land

~

form units, super ~ imposing on maps of rescurce endowments

cand use pattern, resource reglions have been carvied out. in
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. Calcite and Moulding sand based industrial region.
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UTILISATION PATTERN AND GROWING PRESSURE AND IDENTIFICATION

OF FRAGILE REGION
india.  and many q#hér_third worid cuuntr&és e now ﬁaaéing
.tgraughm the phase of population explosion. It iz  being
%rguad Cthat  this situation has. arisen because economic
development in these countries has failed”ta maintains pade
with the_pupuiation growth. The thirust of thia.argument is

tuét since rapid growth of population causes poverty éand
proves to be s barrier to development. These countries should
take care of their population growth if they sericusly wish

to solve their poverty problem and put their economy o the

path of economic development.

. Fecent stﬁdies contends tﬁat since independence, India has
sucessfully ,ﬁanaged to avert famiﬁies {Sen. Amartys, 1982)
v&ith “the rapid gyrowing pépulatién, the mthaf resources  are
5btv incfeasing with the same pace which has  resulted Heavy
pressure on the resources. Thise has also resultéd in g#owing
urnemnxloyvment, low standard of living, declining 1ana - man
ratic and low fate.éflcapital farmaﬁimn. ‘The fast érowing
,papulatioﬁ is alaé affecting the present cropping eattern,
avai}ability, mf'fmaa Qrains, prmcesé'mf deforestation with
the . heawvy ﬁresgure on arable land, decrease ihAiand _hélding

and fTinally rapid growith of urban pmpulatimh and polliution
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problem. “Indian population problem is manageable up to  the
year 2001 even under the highest projections of population
growth and incmme.”‘(Parikh .8, 19746}

s

quulation Growth

Appendié I1 is showing the decadal population growth at the
disf%ict‘level. The groawth of totsl population of the state
increaéed from z.éax'tu 2.93% per annum in the period 17951-61
to 1961-71. It'declined to R.70 percent per annum  in  the
periéd‘ 1??1*8£,‘ The rural population is declining aver the

period of time, 1t was 2.94%4 (1951 to &1) to 2.23T% (1971-81).

FBut the urbén popilation is increasing very rapidly which is

evident from the decadal growth of 20.07% in 1931-61 to
41.007%  in the pericd 19761-71 and 41.42% during 1971-81. it
indicates  the  rapid process D of ‘industrialisation and
urbénisatian in the %ﬁate, | ,
ﬁiatrittwiée growth itrend of prulatian~frevea15 that the
decadal growth during the period 198161 was highest in  the
Ahmedabad district (32.55%) while iéwait in YValsad district
{21.38%). ‘High rate of pépulaticn grDch was dué Cto

immigration plus natural incresse of population in Ahmedabad

district. During the ﬁEFiQd 1961-71 in decadal - growth
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Ahmedabad maintained its first position with 35.&?% growth.
Lowest .wag fecmrded in the Kheda district with ES,Qéﬁ. dne
important  Testuwre of this growth was that tﬁe highest point
té Cpoint increase with the prévicus dgcade wag recorded  in

SBurat digtrict {40 percent).
A

In the last decade 1971-81 highest decadal growth wag in the

-

Burat district (39.83%) while lowest in the Bharuch district
{l6.84 Wy, It %eflects‘the rapid development of industries
in the district.

Decédal variation in the Rural -~ Urban population !
N
Districtwise aya1y5%5 of the rural - urban growth reveals

that, Gujaéat is the highly urbanised state in india,‘ which
i=s followed by ﬁaha;aatra anc TamilNadu; Decadal growth of
urbaniéatimn‘ during  1951i-461 was maotimum  in the Valsad
distf}ct‘{ﬂ?.ZQX) and lowest was in Bharuch district (3.724).
During_ next decade (1961-71) highest /decaaal érmwth HWas
recorded i Sura£’district {67.15%). It( was 148 percent
increase over ‘the previous decadeav Followed by Vadodara
district which -was havgng Sl.7%% decadal urban | growth.

howest  growth was marked 27.432‘in Fheds district. Betuween

1971~-81 decade the position of urban grawth'wéa sanme & in
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'{1?&1~71)  with {(76.89%) and minimum was in  Kheda {(23.99%).

\

kheda district showed the declining trend in the"urbén
growth. The decline of decadal wrban grawth WaS maximum  in
Bharuch'district 43.22%.

Fural population growth indicstes declining trend in all  the
district of the region except Bhavnagar angd Yalsad. Highest

-

decline over 19%1-81 was recorded in  Ahmedabad 'district

(48.88%) which was falluwed by Bharuch (47.6%). These

districtse’ are highly urbanised and dut~ﬁigratian “from the

rurals areas resulted in declined rural growth.
Land-Man Ratio

It i= asserted that the pressure of pépuiatian on . land has/
beerr . steadily increasing ‘and with it land-man éatia ;§
becamiﬁg'incraaéingly adverse; Since independence thaugh the
cauntry‘ has recorded & rate ofvﬁdpulatian growth .whigh is
unprecedented - for  the Egb"cuqtinéﬁt, and the déhsity ot
paﬁulétimn has reached & leyel which would have looked guite
alarming in the early decaées of the current century,., vet the
countiy 3ha5 ok gnly succecded in breakiﬁg the low 'levei
equiiibrimh trap but has alseo made some aévance on the path

of development.
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Theigrmwing pressure of population on land haé.alsa resul ted
iy sub- diviaiaﬁ and fragmention of holding.  On tﬂese
fragmentea hnldiﬁgss it is contended that there is not  much
sCope far’raiéing the farm procductivity, The presence of
diaéuiaed unemplovment is aléu D%teﬁ‘méntigned to reainforce
e Aargument that Turther iﬁcreaae in population will put
additianai burden on agricuttural land which is now finding
inaﬁeaain@ly difficult, o ‘éustain. Even though wvarious
evidences af development from othér densely  populated
gmumtriea  Ffurther cunfirm%v that there . is no. negative
cmr}elatian hetweern density of population ‘ arscd under
development. But s=till it is Vtr&éted as  one Qf' thé
indiéatar. Tﬁe déﬁéity.hf poputlation per sqg. km>is shown in

fAppendixn 1.

Nigtrict wise aha}yais for the period 19&61-81 is'highlighting
that density is increasﬁng‘im all district. Highest increacse
in land-man ratioc was in Rhaﬁnagar district during the-pariad
\) . '
Z

1961-71 fram 13;t0 126 persons per Km.  in percentaée terms

2

o .
10766 percent over 1961, Highest density per Km . was ir
Atmedabad  district 248 person (1961), 34 pérspn {1971} and

44%° ﬁefsan (1981). Even though there is no trend for less



of  little help.

] ' { 108 )

density district but Bharuch has retained its lowest position

i 1971 and 1981.

7

. -
3
N
[

"However . paﬁulatiah'grnwth should always he seen in relation

.

to development of producdtive forces. In an  economy where
productive forces remain arrested due to retrogressive socio—

goonomic relations, favourable land — man ratio will be

Land Holding

Operational hélding is the hasic unitvaf decision méking* on
agriculture and it is useful for any effectice strategy for
agricultural development. It is defined as alllland which is
whiolly or partly u%ed far agriculturai production and is

operated az a one technical unit by one person alonege  or

jointly with others without regard to title, legal form, size

]
or location. - - o
frverage size holding (Table no. 4.1) indicates mean size of
land halding in hectares. As populatiah is growing rapidly,
it pressurises the land rescurces which results in decreasing
the average size of hcldings; Table reveals that over the

period of time the average size of holding is decreasing,



which is highlighting heavy pressure of population on land.

Avéraga siie of holding in the Bujarat has decréased ff;m
4.11 hectares in 1970-71 +to 3.45 hectare in 1980-81 . This
reduction in  terms of percentage is - 16.00%. Distrigtwisé\
analyaié éhuws that a?erage size of hm}diﬁg Was maximum 6.73
hectares for Bhavnagar in 1970-71 while lowest fgéofded waé
1.89 hectéra iﬁ. Kheda district. There was not  much
wariation recarded.in Bhavnagar during.%??&—?7lan¢ 1780-g1,
?yt reduction  in the average size holding from 1970-71  to

’

1780-81  was 3I0.6% or from &.73 hectares to £.67 hectares .

Small average size of bhelding was recorded in Valsad
district. There is & direct relation in average size  of

holding and the population, But-ﬁame octher factors are also
contrihuting‘ in /this for gnample lalws of inheritance,
decline of  doints jfamily ey e tEm, farmers inﬁebtnessf
pesychological attachment to  land, and practice of corop

sharing. . . . ~ -

‘

Agricultural Production Trends and Food Availability

The  cropping pattern of Gujarat reveals certain special:

'feéﬁureé {Aopendix XI1). The major food crops of Gujiarat are

bajri, Jjowar, rice and wheat. Cotton, groundrnut and tobbaco

are major non — food commercial orops. State occupies arocund
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= opercent area as cultivated area to total reporting areas.
The. non—food commercixl crops claim on an average around 40

’

percent @f the total cropped ares.

State total food grain production was very low in the period
.1?&0~&1 =1 &QMﬁared to‘ 197071 ‘and‘-iqaq—gﬁ,and it was
18,858,500 tons, 48,44,100 tons, 5255?,16D'tan5 respectively.
Thus  the guantum. increased was made in  1970-71, -which
restlted - in 160.64% increaéa over 19&60-461 production and
8.03% increase over 1970-71 prnﬁuétimn} This increase of
production was alsco due to the‘é%pansiun of areas under crops
im 1970-71. This Qictu}e is aléa seen at the~di5tricf wise
analygig‘viéngﬁdix iII)" Total food grain produaction
increased fngr falé iﬁ Ahmedabad district during 1940-61 to
lé?ﬁw?l, while three fold in_Qhaﬁnagar district‘im the same
period. During the period 1934" % highest growth in the
total  food grains production was achieved iﬁ 'Eharuch
district. It was &6G.4 percent over thé pericd 19?04?1. it
was due to increase of ares under the féed;gfain produétion
ié8,24x),fﬂhavnagar district was second in the prndﬁction

increase with 41.5% percent. ~ .

Per capits food availlability is a macro level indicator which

i

reflect the presuwe of population on the resources. It i
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not 'giving any clear cut picture. At the state level per
capita avaliahility waa_?ﬁnﬂ? Kg. in 19&0:61, which increased
to 181.84Kg in 19?0—?1‘bqt it declined to 154.23 ¥g in 1984~
d5. It increased during 1970-71 because o the esxtension of

area under foodgrain production while decreased in 1984-8%

due to reduction of land under food crops.

At the district level per capita foof availability was highest

199.80 Kg in Surat district in 1960-461. Food deficient distri

WS éhmedabad during this perimd'which was only® 32.2%  Kg.
‘This picture has chanéed in the pericd 1970-71 and Ehgda
district wa; on rank QﬁE'iﬁ the Khambhat'reginn, availability
was 186,30 g in this.district during 1970-71, which was
above the étate avera@e. Even ﬁhmugh Ahmedabad has  improved
its énsiéian during 1970-71 (95.30 Kg) but still Ead lowest
per capita food availability. It is'due'tg incéreaﬁe'in'a%aa
underr food crops plus increaae in the vyield per hectare.
Duringi' the pericd 1?84*85; the peosition of Kheda . is
maintained with lBS;QE kg per caﬁita food a?ailability,
%GllQWEd by_Bﬁaruch'i72.92 kg. Armedabad still maintéined‘
its lowest position with 76021 kg, which declined. from the
previous - BVEerage. It is/due to decreasse in tﬁe aresx vunder
¥0§d c?aﬁs. ALl this picture is réflecting in the ~figure

\ -

e

’
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Land Utilisation

‘The pattern of land-use of a country or & region &t any.
particular fima i% determined by the phyaigal,'ecunamiﬁ anq‘
institutional vframework taken tﬁéethérn The existing land-
uée pattern has been evalved as_a result of action and
int&ract;ﬂh of wvarious factors, s=such &as  the physical
characteristics af land; the institutional framework, the
vﬁtructuré of other resources ( capital; labauf etc) available,
and the location of the region in relation t& other aspecés '
cof .ecmnamic deve{mgheﬁt, eg. those relstion tavtranﬁpar£ =2
well as té iﬁdustry aﬁd tfad&; The pfesent pattefn C&lty
iherefnre, b cmnaidered.tﬁ be in =ome sort of static ﬁarmany
aﬁd adjggtment 'with the other main charactafistics ‘of  the
Eganmmy_in the region. & close study df the present land-use

patterns and the trends during recent vears will hélp to

suggest the scope for planned shifts in the patterns.

{1} Area under forest

>

. . i
Forest have dimpoyrtant protective as well as productive.

functions. They not only sappy timbérs,'fuely fodder and
‘wariety of other products but alsc  have  a querating

influence ageinst floocds and erasion and help to maintain
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mail  fertility. A& number of industries =&lso depends on
forests for supply of raw materials. Development of forestry

is

b

leo -eaaentiai for raisiﬁg the income of the gﬁibal
vpample. Forest area of Gujarat is unevenly distributed, due
to  variations im climate and soil éanditians. The forest
g?awth alam_variea from EnrQDsliﬁ ihe'Narth and dorth—-lestern
parts of tﬁé State to luxuriant snd valuable forests in the
South Guiarat. |

/

With the iﬁcreasing population the‘demand for forest products
are alsc increasing which results in aover exploitation of
these resources. 1t ha; resu}ted ir 'defgréstétian. .As per
the' Mational Forest policy of 1932 lays dows  that the
proportion of land to be hept permanaﬁtly under,fgrest should
he 33 percent of the tdtal land aresx. ' Gujarat Stéte had
crly 5.1 percent gf the area under.farest dufing the period
1260561, It .iﬁCﬁeased to 8.4 percent in 1970-71  and 10
percent in 1983;84;; Thus the férest chérage of the stéte is
far bhehind the national ave%age. Gne significant factor is
that even thaﬁgﬁ furaat area is very low but forest coverage
is  showing increasing  trend. In the wvarious plan
‘affdreatétian programmes has been launched whi;h has helped
in increaskng area under forest. Hut aé‘far a3 the guality
of 'foreét is concerned, it i5;very ﬁam;n hr@und 10 per:eng

forest is under the private ownership.
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Districtwise analysis is indicating the mized reaction. in

some  districts the area under forest is decreasing while in

ather it is increaging. The area under forest was higher
than the state average during the pericd 1960-&1 in  BEhaurch
(13.3%)  and Surat district including Valsad (11.8%). In

remaining district forest covers are less  than the state

~

AVErage. ,

Im the decade of 70w thé farest area of the state increased

by 64.70 percent from the previous decade. It was due to

~

various efforts of the government including affmf&ata{imn
progr anmnes . 'Thg proportion of forest area in the .fullowing
ﬁistrictelia higher than the state average as in Valsad (26.6
percenti, Surat' {17.8 percent) and Bhaurch distr%ct (1852
percent) while below the state averaée in Vadodara (7.2
percent), Bhavnagér iﬁ.é pe?cent)g Kheda-(élS percent) and
Ahmedabad (.19 percenﬁ).during 197071, In termse of ppint to
pDint\ highest increase was in Bhavnagar, by 172.72 percent,
and in Surat district it wéa_é? percent.

! .
During thé period 198384 forest area of the Etgte.'increased
by. i9 peréent, arrdd  had 10 percent of-tﬁe_tmtal BEEA under

forest. At the district level highest incresse was  in

Vadodara district by 47.22 percent over 1970-71 period. This
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showed <ome mixed reaction. Bhavnagar, VYadodara,

Bharuch ahd Ahmedabad dist#idts recorded increasing trend | of

foarest coverage. While decreasing trend is evident in  Kheda

.

!

by 34,78 percent), Valsad {by .02 percent) and Surat { by

g.08 percent) disﬁriat over 1270-71 forest areas

In sum following conclusion can be made 2

Lhaality of forest has decreased over the four decades.

+ . X ’
Highly uwrbanised and industrial districts are having
very meagre forest area. Because of the heavy pressure

af population on forest rescurce plus area put on other

human needs.

+

Malsad and. Suwrat district where the forest area was

-~

very high has shown declining trands. It reflects the
processe of deforestration with the population increase

and increase of forest product demand as well as  aresa

.

-

put under other buman need .

Lagt but not least government efforts for afforestation
cady ot be over locked. With these Effo?ta fbre&t

coverage has incfeas? tuwe fold 1960-41.

(ii) Land not Available for Qgricuiture

This

category includes the area under forest, barren and

7
\

incultivable landﬁv land put to- non agricultural: LS,



(iii)

-
h

jrs
en
"

cultivable waste and permanent pasture and Q%her grazing land
. .
indicates the area which is not available for
agriculture. + It is positively  correlated with increase
in urbanissation and-industrialisatian'and has resulted Ehriﬁk
in thg grable mrvarea évailab}é far agria&lture. Around 454
of the total area in the state comes under this , category.
Q}f the district in this category has- been less than
the state average since 1261, Thus it indicate th%t the
el on viswagricuiturally rich. SBurat is the only Vdistrict
where its percentage has increased Ey 2B over 176041

!

’

‘Net Area Sown (NSA)

This term denctes the . net area sawn undet crops  and
archards, cagnting areas sown  more than once iq the same
YERI 4 dﬁly once . The percerntage of net ares sown  to fotal
gecgraphical ara of the state has de;reaééd froum 5254Z(1é66*
&1)  to ®mi.i% g1§83~84kﬁ In the =ame maﬁner &rea .qnder IO

agricultuwral use has increased. This shift iz ‘due te  heavy

pressure af population to other purposes €.¢G. roads,

construction, industries, dams etc.

.

A1l the district of the kKhambhat region are having MN.8.A.

more than  the state average since 1961. Highest net area

'
L2
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sown has been in Kheda district which ranges from 77.6%  to
T6.2% during the périad 1940-61 to 1983%-84. It ise followed

by Ahmedabad and VYadodara district, where itz average is

\
-

around 70X over this period. Lowest area under this category
iav foun¢ in Bharuch and Valsad diat#ict. It is due to the
high percenﬁaée of area under forest cover.

These aﬁift in the land-use patté}ns were mainly in reépanse
ia the iﬁcreaskng demand Tor fna@gra@na and agriculturél v En
materials. The demand was partly set thirouagh the e#teneian
of  the area under cultivatibn and partly through intensive

cultivation.
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Table Mo. 4.1
Districtwise Average Size of Holding

{in hectares) -

T I D I D S T L T L L i G A S S s L i i i I O L L O L T L T L T L L O N N N I N On TSmO omEms

D R T S S S N S N O L N N N S A N o N D A o s N N L S I N o mEmonommommsammmnm o mmnsases

‘Gujarat State 4,11 3,71 | .45
1. Ahmedabad .00 4.6 .36

2. Kheda 1.89 i.81 ; .71

. Bhévnagar‘ =T ' HL 4% ' 4,67
4. Vadadara . '*, .04 . 2,75 2. 63
=, Bharuch ' %, 69 %44 L %.19
&. éurat R - 2.98 vz.?a C 2. 54
7. ' Walsad .90 1.75 1.67

Source @ Dirsctoraste of Agriculture, Gujarat State. -
. » \ :
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OCEANIC ORIENTATION AND FUTURE DEVELOPMENT

' ¥
Doeans e vital to human edistence with their promise of

mineral wealth, food supply, production of off shore gas and

ail and az a medium of internationasl transportation,

communications and commeerce. - They provide security in depth

: 1
to nations and influence climate and rainfall. They are  the

international commons, Since many nations border the oceans,

=1l ocf  them have rvights and responsibilities, futu#e
develupmenﬁ lies in internstionsl goodwill and international
caaperatianf fis wafg;ng Friedman (1971} has said there is no
aiternétive to conscious and planned régulatian Gf‘ 1ife on
the sea-  the surfacde as well s on the DCE&ﬁiC-bEdn The
fmrcaa‘ of callabprative interﬁatimnél order 'are overtaking

national political and economic pulls.”

When the sconomic resources of the sea were restricted mainly
to fish catches, the need was felt for conservation and

avoidance of contlict, bDetween nation, giving} rise to

regulation of the fTreedom to fishing. By 1769, most countries

had announced a 12 — mile territorial sea. Some  countries

declared unilateral rights over 200 miles of sea from their



N .
Necoastline., Offehore o0il and gas came to. be discovered and
evplaoited. Fich metallic nodules were found sirewn on the

fl&ur of the deep sea and there was growing apprehansion that
some  countries might cover such rescurces. There was  also
fear . of intérferente by coastal cauntriea$ island states
a&red Cquntries controlling Stréitﬁ betkween wide oCreans. Thus
as  diverse needs had to be met, the Uhi?ed Nations caﬁvened'
the law of the Sea Conference for envalviﬁg.an internationasl
.. . . : ]
frameswork for future contrel and  development of @arine
FESOUFCeS . A cEreaty atcéptahla to most cmunt%iea emérgeﬁ
afte;-prnlanged consideration over Eevera} vears. The treaty
éxpreaaa%_a widespread cmhsénaua'amang nations. It provides
that the territorial sex will exténd to 2 nsutical miles, .
there Qill he én exclusive economic zone {(EEZ) extending upto

200 nauticsl miles, and the riches below the sea bottom

pertaining  to the‘ continental shelf wills'beiong o the

nearest coastal state.

The first rights on the Tish wealth of the EEZ will rest with
the coastal state. Ay fish in excess of theArequirementﬁ af
the cosstal steate will be made accessible to the countries of

the regidn in the first instance and to other fishing fleets

in general, possibly under a licensing and guots system. The

e

coasta

i,

state along will have the right te create structures,

4
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carry . out mariculture and mine the sea bottom in the EEZ  as

1

well  as - wander the nearby continental shelf. Fad o have

-

Aormulated the programme to azsist coastal states in the

management and development of marine resouwrces in the EEZ.

.

N

The. fish, mineral and other resources of the deep sea are

acknowledge to the part of the intermational common. Deep

sEa  @mining will be carrvied Qut'under the authority of an

. -

International Deep Sea Authority and the International Deep

Sea Enterprises which have been envisaged in the treaty.
. : e

I

The Coastal Zone

The 1970s witnessed the birth of % new obiect of enguirny 3

1

aastal zone, The_ét#ip'a% tand and ses that hss  been

the swatiall setting of the modern world system, has oily

1

recently been identified by planners and scientists & a
spatial area which requires specizsl study and {treatment.

Coastal waters, which répresent only 10 percent of the total

*

sea area in our pianet, provide 99 parcent'éf the total fish
production  and there are still enaurméug paégibilitiesr for
further axplditatimnu The éfea\extending tn@arda the ses,
hevond the mean lpw tiae line, is often called offshore; i@s

14 . - .
extent ds & functions of the wave action and the depth | of



influenced by each other'.

wmater.  The ares extending bheyvond the meERn figh tide line
inshore is known as the backshore or dry — sand ares. Its
inland extent is usually defined by the presence of

negetation or & change in the ﬁhyriography af the land.

[y

The Federal Cmaatal‘Zmne Managemsment Act of 1972 in the UG
defines  the caqétal zone as the "coastal waters {including

the land therein and there urder} and adjutent shore lands
{including the &atet therein and there under) strongly

‘

.

Uging various criteria (maﬁphalmgical, land vwse, ecologicsl
or  economic), one can identify & series of different zones.
Qbvicusly the widith of the coastal zone varies from one area
teo aﬂuiherﬁ depending én the apatial extent over which the

0

criteris, applied is moet applicable.

Gujarat Coast

mador martine state in India with & long

’

Guiarat i

hit]

caagtiine and accounts for about 2% percent of countrys
cgaztline. It has vich in marine fish recources. The‘ atate
s & {arée continental aﬁelf af l.éﬁ; lakhse =g ¥ms of
fishable pmtentiai {seashore,offeshore and deep sea  fishing

areas}. Apart from this large potential souwrce, the coastal



v

belt alsoc provides & large number of tidsl creeks and low

Clying potential resources of about 3.468 lakhs hectares for

Jtapping  and  launching mariculituwre,  brabkish water ard

guaculiture programmes. The Feninsular water offers the

]

facility of sustenance and growth of varied marine wealth.

Oceanic mrientatiqn of thé Gulf of Khambhat can be analysed

with varimus indicatn#s such as cmncentration_gf populstion,
?Powﬁh patternﬁ, density of Qmﬁulatian,' food grain
praduciimn, 'Qcéupatimnal structure of the population, land
use  pattern, source of irrigation and ma%ine ﬁfDductian in
the‘caastalttalukas of the region.

¢

Total Population in Coastal Talukas :

The coastal zone of the Gulf of Khambhat ' region,which
comprises nineteen taluka of the seven diat?ict,'lThese taluka-
contribute 12.40 gercent Df the total ﬁDinatiaﬁ of the étake
in"the reriod 1961 and 27.90 percent of theltatal ’diEtricts

’

population i the region (Table no. 2.1) !

1971 census revealeAthAt the population in the coastal taluka

to total state paﬁulatian has increased to 13,03 percent  and

i the case of distfitt-ﬁahu}atian its share has  declined

marginaily {iﬁ.éz-percent).

Y
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. Fural — Urban Population

Irn the 1?81'papu1atian in coastal taluka has again increaséd
to, 13,53 percent and 27.31 percent to the state population

and districts population respéctively,

N

Thus this analvysis cleasrly highlight the oceanic orisntation

in the sphere of population share. |

Coastal talukas in Gulf of Khambhat contributes 8.30 percent

and 11.46 peréent of. total rural and total urban population

T ot thé_atate during 1961. The ehare of the coastal taluka to

total district population in the regicon is 22.84 pércent' ard

fete d
oy

2% percent respectively for rural and urban population.

These proportion to the state mapuiatién has increasedin 1971

. ‘

by 360,764 to rural and 49,73 percemtlin' urban  population.

But in the ccase of total districts population the pgosition
were  not chénged zignificantly. During the 1981 census the

share of coastal pmpulaticﬁ to state population has declined

fto 11.42 percent) in case of rural popualation and  increased

T (to 19,06 percent) in urbaﬁ'paﬁglatidn {appendix I11I1)

!

The development of ports and interregional trade has



accounted for such of the urban growth along coasstal areas.

4

As cooley (1944) "firet explained, the economics of transfer

create a camgafaii?e advantage for the g%owth of  urban

centres.” As fradﬁ expands so do urban areas {smith & 1937).
This expangiané aften Qccﬁrﬁ along thé' cméatline due to
topographic &t phivsiographic featurea.\ ‘industrial

development has been particularly attiracted to coastal areas

.

for two maior reason: accese o transport facilities and vast
- \

guantities of water. {

Population Growth Pattern :
, , _

Taiukawisg study {(Appendix II1)}) of the coastal areas reveals
that during the period 1?&141??l marnimuam growth in  total

¥ ’ * - g - o
population was achieved inn choresi tealuks of Surat district

/

with 41.84 percent-and negative growthn was achieved in thgha

-

taluka of Bhavnager district with (-} 3.4%2 pertent. The

decadal variation'during 1971 to 17281 periad'was highest with
&8, 58 ﬁercenk i Chorasi talubka (Bhavhnagar). It was due to
rapid growth  of wrbanisstion in this ares. Variation  was

minimum  in YVagra taluka {(Bhearuch) with only 0.69 percent,it

= ¥

was due to cent percent rural population.

‘

"Rural = urban decadal wvariation indicates some  important

features, During the period 176171 negative rural growth
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wég recorded in'Ghaéha'{Bhavnagar} with"(“) b.1lé percent
while maximum was Talaja (Bhavnagar) with 34.47 percent. in
tiwe dE;ade i?71~éi highest growth wés achieve& in Mabwa
talubka  (Bhavnagar} with 34.6% percent and lowest  in YVagra
taluka ‘Qf Bharuch district {.56%9) perceht; Urban growth
during 1961~71 decade WARE ranging f%ﬁm (=3 6n£é perﬁent
{Ghogha) to 34;4? Eercent (Tala?a). But dufing the' period )
19?1~81 Eﬁéctamu}ar growmth waé achie?ed'inhﬁhambhat talubka
{fheda) with I44.80 percent. While the negative growth rate
was  recorded in Hansot ‘ta}uké of Bharucoh .with (=)} .79
percent.

[N

Density of Population.

.

It dmpliss the average number of persons living per sg. . K.
It indicates the man =~ land ratic. vHigh aensity af
population can be ﬁuppmrtgd with the avéilability af natural
resources and the sxtent Pf the use of technolégy e enploié
the rescurces. Density uf'gmpulatiam i thelﬁaaétal‘ talubks
iavgiven in appendix I It rgveals that duriné'the 1761 the
d&nsity W s highégf in chorasi taluka (793 pErsond in Surat
Qistrigtﬁ' whiich is. hiéhly urbahised. bile the lowest

density of population was recorded in Dhanduka 58 person and
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Vagra &b peEFson , per Fm, these taluka . had more rural
population. '

A -~ .

13

1271 population CeEnsus was indicatihg‘alem the =zame {trend.
High density was concentrated in Charosi taluka (1108 persorn)

while dispersed poﬁulatiﬂn were in Dhanduka (67 pérsaﬁ} and -
talvka.

Vagra (74 person}

In the decade 1991 trends in denéity of population werg more

or less same. On the upper side Chorasi taluka recorded 1839
~y '
. ey . .
person per kKm. But- in lower side position was changed as

c Magra recorded  lowest dénaity of population 74 person and

Dhanduka taluka 80 person.

.
- '

It iz evident that the density of population is  high with

| processes wrbanisation and  low  were more population is

engaged in rural activities.

Coastal Area :
s '

Cosstal Area of ceastal taluka are calculated with respective
district. WValsad district was comprises 44.00 percent of te
total - geograpical area as cosstal area, followed by Bharuch

38 percent, Bhavragar 3%.16 percent, Ahmedabad 30.00 percent,
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Burat, Kheds wit 1&.5 percent and VYadodarsa district with 6.8

*

percent area. Thus the district which are @Y ING more

percentage under coastal area ae having more oceanic 7 marine

~

arientatioci.

Occupation Structure

oo, . N . - . \ .. . N . .
Broadly speaking various opocupations can be classified into
three categories, vig. primary, secondary and tertiary.

There is a close relationship betwsen development of an

Ceconomy on the one hand, and occupastions structure on the

.

Gther. Ecomomic progress is generslily assocciasted with
certain district, necessary and predictable changes in

oroupational structure (clark 1940)

‘

Agricultwre and allied activities such as animal hmspandry,‘
fishery, poultry farming, lumbering, etc. are considered

primary oooupations. Manufacturing industries,
. . : ’

zmall-scale and cottage industries and mining are included in
the sgcondar ' sector. Trade, transport, communication,

3
s

panking, inswrance etc. are included in the tertiary sector.

bork participstion ratic is calculated by total main workers

v

o total population. Talukawise study on this. indicator is



given oh Apendx” Iy :, It’ahmwa the working population

ul e avéilabi;ity\ of labour power. During i?él Qarking
pmgulétian Jwas highest in Khambbat teluksa (éé.?i- percent) -
wh;ie’ lowest  in Bhavnagar taluka (I0.00 pegcentkg it has

continued in 1971 and 1981.

Oocupational structure of  the working popilation is
tlassified_ into three sectors namely primary, secondary and
taertiary secthﬁn.Thia Comparison is only poaéihle For 1961
and 1971 and not péssible for 1981 because .uf' inadequéte
data . at/faluka level. ﬁﬁﬁendix.IU Fevegls that 'du;ing the
e iod léél &Qrking paﬁdlatiaﬁ engaged.in primary sector wWas
higheét in Uagra té1uka (?Elipefc&nt} and lawest-in_ Chorasi
taluka (22.3 perceqt).~Theaeﬂpaaiti&n§ weré’remain ihe SAME
during the ‘period 1971 but it has.reduced.byteﬁNQ .percant.
Tiwe it indicates that population has been shifted in  favour
of Eeqmndéry and tertiary aaﬁtnrg gven though pace was low.

in -the «C

i

sg of secondary 5éctar5 high  working fﬁrte Was
Cengaged in Chorasil taluke 43507 p&éaant durihg 1941 and it has.
increased by 17.12 percent (50.46 percent) in the 1971. gaweét
wonrking force engaged in secondary aectat was in Qagra taluks

Z.1 percent {(19561) which raised to 3.7 percent (1971). In
©othe tértiary sector  too VYagra taluka recorded lowest

-
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percentage of working pepulati&n 4.7 percent and é.é percent
in 1961 and l?fl respectively. But working farce Engaged’ in
tertiary sector was highest in Bhavnagar taluka 46.0 percent
and 30,5 pefcent duiring 19561 and 1971 respectivelyt ._jhis
taluka was ﬁiéhly advanced in aérvice sector econony due to
number of industrialised egtatéa.

in 'afg; ﬁhe shift in the working pmelatiDn fTrom érimary
sector to secondary and tartiarv sector was a well kriown
phenomenon éycept in few taluka. Working fdrce in primary
sectors during 19&1—19?1.peria¢ were showing upward trend  in
éhe fallawing,'taluka namely Bhﬁgaha { by 49.2 percent)
Hh;ruch (y 38.0 percent), Dhanduka {(by 21 pércent)R Talaja
(byy 20 %erceﬁt) &nd marginal'inﬁréaaed in Amod, Jam  Busar,
Matwivea, éharasi; FPardi and'Umberéaan tatuka. Although wurkipd
force in ;écandafy sectnf was on incressing trend thch, is
also good for éhe econamy but for taiu#é shows deteriorating
Yrend, during 19611971 pericd ©.9. ﬁhanduka (44 %) Mahuvay,
Talaja .and Ghogha decreased by 30 to 40 percént. Tertiary
.aaﬁtmr WMARE fefiecting increase t;end in'l?élwl??i period with
few taluka had decreasing trend. | |

Thuav QE 'tah zay that warking population iz more baieed
tawardg‘ ~primary sector which clearly inéicating the

population  is more cceanic orientation in &ll  the coastal

s
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talukas. Except Chorasi and Bhavnagar taluka the working of

populaticon  in primary sector is very  high  around  &0-790
percent. These work force is mainly assccisted fisheries and
cther marine "activitied becsause most of the coastal  land

pe

is saline and less fertile.

Tea 1 fand Use”Eattern’in Coastal Taluka

Land  is  very important natuwral resouwrces. It i=s not only
reguired fmrA‘égriéulture but all for factories and 'Q£her
purﬁases, #lthough there i no direci relatianéhip ,betwéen
éceanic orientation and land use patitern bt =till  we &an
diaw some conclusion on the basis of land-use pattern. The
'1and' covered under barren  and vunculturable' lande are
generall? unsuitapkle for agficul%dral uae'eithef becauaé of
the_\ bad .aail aﬁd tapagraphy QF. because Qf | their
inaccéasibilitfh The saline lands of {he study afea is .alsa
_incfud;d in  this cafegmry, The pérce§tage of béwren and
uncultivable land to total geocgraphical area of esach tgiuka
is aalculatad. in Sppendin XK1 « v Ehavnagaf‘ taluka
comprises G51.8 percent of the total area unde#ﬁ_barrem and

; uncultivable land in 1782-8%, followed hy Dhanduka (17.6%) .,

Khambhat (1?.#%)5 and Gandevi (1&.1%} (Appendix X1) Barren
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’

and  wncultivable land can be developed for fisheries, salt

’

and cther marine activities or have to be developed.

’

Cnverage of fishing. taluka, village and Towns

The Gulf of Khambhat coast region tomprisea 254 of the total

fishing tlukas of the state (Appendix T¥). It covers 36 %

.

of total marine fishing villages of the state and E8.4% of
the, marine fishing town of the Eﬁate. Thus this region  is

having very significant role in the marine fisheries.

7
’

Fishing population talukawise,

¢
>ﬁapeﬁdim ¥ reveals that the fishing population ccmprises af
1.06,918 number‘ in the region. Three taluka namely
Unbergaorn, VValsad and MNavsari cantrébuting @Qre thaﬁ S0
percent  of the fishing pmpuiatioh af the region. Thua_-it
indicates  high Qgrcentage of people Engagéd in fishing and

other activities.

FPersons engaged in fiﬁhing and related Qdcupatiad is maximum
in Valsad taluka (2ﬁ.ex)5 followed by Maveari {(16.4%) and
Umbergaon {11.74). - JThese three taluks constitute more  than

%0 percent of @ the person engaged in fishing and related



en

i

oocupstion of the region. Thus these talukas are having

highly oceanic orientation in economic activities.

.

Future development

There is rising world demand for food and metals and corude.
The - national policy of each country has to work  for  high

sustain able levels of marine production and bic-mass. Every

effort has to be @made for offshcare e#gloratian and

extraction of cil. Exploitation of maganese nodules  within

the framework, set by'an international sea—-bed authority jis

arn  importent policy goal. India has  been granted  the

pionesr investigator status and  this shouwld assist  her

A

further efforts in deep sea mining and metallurgy of nodules.

Bosides conservations and exploitations of marine rescurces,

national aims at generasting empheyment, diversifying

professional sklille, raising. atritional levels ard
Encouraging exports. In seeking these objectives, co-

operation with other developing countries and specially with

the countries of | the regicon as well as with developed

countries éndvthe agencies of the UM have to  be constantly
J )

kept i view.

~
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PROBLEMS AND . STRATEGIES .

Fach ceastal | zone has  its  own  economic system  and

environmental system. "But each system is =zlsc linked fo

ather through the flow of natursl rescurces and waste

material  between  them". {Lee.A,1973) AY esach stage of

F

gocanomic activity either rescurces are taken out of the

environment or waste is returned to it: bence the existence
o f & multiﬁlicity of - links bxez Caeers the ecoriomic—

cenvironmental system. The nature, magnitude and location  of

-

the flows of rescurces and waste which passes throuwgh these

.

links changes. overtime in response to changes  within  the

gronomnic system.

Exntractic and . Tramnsfer of
Transpart af ' goads-

Resources

Ervvivonment

N

> -
7 - i .
> Froduction Consumptian

A

Recyeled dHastes
Discharged Wastes

’

Fig.: $H.1 - FRelationship between economic  and environmental
- )
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The coastal rone ie one particular type of area where the
interacticns between economic  and snvironmental system are

of special interest and concern:

The, coastal rone is one. of the vich and diverse environment

which has a very wide range of potential uses but &, number of

these may be in conflict with other uses. , .

Mith the facilities for deep waler Wransport water supply or
effluent disposal, these zones prmvidaa very attractive
lmcati?ﬁa fdr large  5cale, heavy inddstrial activities,
These are likely to &Nperieﬁce inﬁenae farma Sof “léndj use

cannflict. : : -

-

The strengthening of > envirommental controls has of ten
progressed . more rapidly at inland location then in coastal
ZONES .

SQaince  the coastal zone is not a closed economy o a 2 self -

contained envivonmental system, iis environmental condition

is  affected both by economic activities located within the

zone  and by the environmental effects of certain  activities

located beyvond its boundaries.



v

Problems :

éuif éf Fhambhat region has got thé m&rifime and céntinental
location, It exhib;ts(é varietyiaf climateé representing
transition between the héévy_raimfal} area of FKonkan and arid
éajasthan, There oocurs irratic'and uneven-rainfall aver the
tiﬁeg Dyrought ié'aﬁ.uﬁmal phenomenon. Coastal. taluka in
Ehavnagarﬁ- Hhmedébad, Fhedsa, Uadcaara and Surat is declared
ag drouaht pémna araa. - » L
Excégt Fheda the remaining districts have very low percentage

. ) . \
of ares under irvigation. All the diatriqtﬁ Higﬁly rely upon
welle  and tubewells as source of  irrigation. Thus it
tends  to aver - expléitatian of  ground water  resources.

! ! ~ .

Fecharging of ground water resources  is controlled foy
hvdrolegical  setting. Thus the thrust for the -canatruétian
oaf %u#?ace‘water irriga?imn‘prmject, But most of the surface
irriga#;an is bpeling tapped Exﬁept Marmada. Coastal aresz are
s&line aﬁd ‘uhzuitébla for ground water development, while
nor thern jpart ot Ahmedabad district is over >de§elaﬁed in

groung  water. Femaining part te suitable for open well d&nd

tubewell construction.

Study area ocouples small percentége of area  under forest
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coverags  as égaingt the norms of Natimnal forest Folicy.
Apart  from thig farest_area ig uneveniy' diéfributed and
mainly concentrated in Vai%ad ared ﬁurat’&ietrict, But  one
Cstriking fe%ture is  that the coverage under forest is
indrﬁaﬁiﬂg with varicus affmreatatimn'grégrammeg.

‘

FPopulation has been increasing very rapidly during the last

four | decades. It iz resulting in beavy pressure on various

resources  especially land resources. This can be reflected

from decrgasing average size of holding since  1960-&1.,
Process of vurban;aatian is recorded high in Qh&edabad 2

Durat and Vadodara districts which has creaﬁed many  problems
like polliution, élumgg haﬁaing,-avercrawding -Etcu Highly
urhaﬁi&ed talukas sre Dhandubs, Bhavﬁagar and Chorasi. . A1l
the districts are showing high dépendeACQ' o the working
population. Papulatiun ie mainly occcured in primary  sector
encept  two | talukas ‘{Ghnraﬁi ad Bhavrnagsr) where (it is

engaged in secondary and tertiary sector.
- i

This e ion oocupies & signifant position irs dairy
development but  insdeguancy of Todder arises many times,

\Effeéting the.milk mroduction.
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Problem of Pollution :

fe human population has grown phenomenally. the magnitude and
semification of pollution have also increased.  As &
consequence, the environment has been adversely affected

leading to  impairment of health and ruinaticon of the
T R .

assthetic state of the land scape in several parts of India.

Pollution ie manifest in the expanding dumps of garbage and

+

waste, the intracable ramification of sffluents in water and

the thickening canopy of smoke, dust and gases in the

stmosphere. The | rapidly increasing @ urbesnisation and
advancement in industrislisstion in particular, around  the

maritime states, resultsr in the convenient disposal  of

-~

wvarious - kinds of waste in large guantities to the coastal

. "

MEFine Iones. .
S

/

The principle source of water pollution are (1) discharge of
damestic and  manidcipal - sewage, {idi} gffluents fyoun
ingustries, i1} use of agriculture ochemicals such as

. \ . ’
fertilisers pesticides and insecticides, and “iv) accident.

o fand deliberate release of il and ooean water. Thern there

is patuwral pollution of groundwater due to salts and minerals

gerived from rocke and scils.

'
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.,

There are about 8000 water polluting industries in the state,

’ . ' p \ N - - -
i which arcund 80 percent of the industries are located in
the Gulf of EHEhambhat and adicining areas. Disposal of

effluents from these industrial estates are creating . problem

in pumber of rivers such as Kalak, Damanganga, Sabarmati eto.

The disposal of dosmestic effluents grave this problem.

P&trmchamiaai comples areé near Vadodara hausing majnr Qat&r
el lution induatf%ea such as IPFPCL, GSFﬁTIGUJarét Fefinery,
BACL, Heavy Water Project etc. The other inviting attention
15> Jetpur where about 1400 small ecale dyeing and printing

units  are located and created water pollution problem  of

i

Fiver hadar. Mindola river is peolliuting by some paper and

sugar mills located néarby" “Qbﬁut & MLD of industrial waste
Qater is discharged withoul propes treatment in the fresh
water zone  of river Kolak. = The riyer flow decreases
considerably  dwring  the dry season thus created severe
pexd lub i canditiana in summer season'. (Zingdé-etc i?aﬂ).

.

Follution Control :

Yarious programmes and project have been taken by the Guiarat

Sovernment  ard Gujarat Follution Control  Board such  as

{1} GEM project 3 This programme is undertaken by the Central

Follution Controel Board with the dWorid Health “Organisation

-
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Vi
{WHOY  sponsored Global Environmental Monitoring Froject
(BEMY . Froject covers the assesment of the major rivers

rraine ly Marmada, Tapi, Mahi and Sabarmati.

.

(ii) "MIMNAR®  Prodject @ The i1l. rivers were selected under
Monitoring of Indian Mational  Aguatic Rescurces Hvsten
praject. CThis ﬁrmgramme‘will help in formulating the plans

and policies regarding control of water pollution.

fiiid E{dha} and marine Pnilutimh Survey: This survey was
3Qiﬁt}y< done by ‘the Central ?Qllutian Control Hoard and
Mational Institute of Bceanmgraphy'{mlﬂin ,

{iv) Boasrd Effluent Channels This channel is the first of

ite  kimnd in Indis. £811 the industrial urite located in

Earmda4‘pﬁﬁrnchemicals Complex area discharge the effluent
inte CBarods Effluent Channel’ . This has stopped the

polliution yaf'river Min: and Méhi, ‘At preaeﬁtg iny thie
effluent'frmm the industrisl estate aé Mardesari is going to
river Mahi thrmggh’ﬁivgr Mini. Efforts are wnder way to
treat and divani_thiﬁbeffluent_inta Harmda Effluent Chanmel.

.

Finally the difficulty faced is the lack of consistent and

reliable data on coastal envirornment and related  inland

&

reas. The ceastal management is essentially concerned with

conflicts. of interest -and usages, information of the
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distribution and guality of & wide range of environmental

-

FEEOUrCEs . S that threatened vresources can be identified
and evaluated and potential areas of conflict delimited. In

addition, data from repeated surveys are needed to monitor in
.

environmental conditions and resources.

Strategies

Coastal zone has many potential uses but, as the pressure of

’

demand From particular uses grows, it becomes’ increasingly

-, : _ v
clear that all uses cennot be melt simultansocusly.

.

The best use  of cosstal zone i not te be determined
’ . /

according to  the size of the benefite to be derived from

‘particular o uses oF by the size of the costs associated with

those uses, bt by the balance betwesn those benefitse and
7

costs. '

.-

vS;ﬁcQ the qaaatai'zahe is not a closed system ‘the planning
Qruceasv‘mygt take account of the benetits and costs of uses
acriginating  from outside the zone. This implieavintegrating
glanﬁiﬁg e & area wider than the individual zorme: it CRE-ta

rises the wider distributional issue of payment for outside
uses of coastal zone facilities.
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Watershed Management . _ .

N

[N

The need for an integrated approach towards land  and  water
has been felt. The entire approsch to the seil and  water
conservation programme  has now been changed to watershed

approacts. Pith this approsch not anly agricul tural

production  can  be augmented but slso  resclve the varied

: . 3
problems lite floocd control, gully cantrol, land reclamation

and improvement of pastures and forest.

bDrought Control . ’ . .

It should be involved & package programme of  wvarious  long
term strategy.

1. \Reaﬁafatian of &c&ldgical halance

2. Development and ménagemen? of irrigation resources

A, Soil and maigtura conaarvatimn'and affgreatatiwn .

4., Festructuring of oropping patterng énq pasture
Development |

5, , Changes  inn agronomic Q%actice5~

& Liveatmck d@velmﬁment ‘

Ta Frovision of drinking water sgpply

. : : ¢
a. fizsistance to small and marginal Tarmers '



Management of Marine Living Resources

- . .

There is need to organise fish product development along with

arn  effort to expand the internal asz well as the eiternal

market, The catch cen be expanded by efficient managerial
skitls for -mechanised fishing, including elementary
processing  and freering  on board the vessels. There is

urgent need  for training, strengthéning of national and
. - : . I
regicnal  research, technology and institutions for engaging

i physical as well as biological oceancgraphy.
Change agents are required- in fishing villages for enthusing

the people towards efficient methods of fishing, aquaculture

[y

and . diversification. Folitical support is necessary  Tor
legal protection  to fishing aguaculture  and ecosystem

preservation - and for planned and integrated utilisdtion of

-

ecn subsystems.,

Herculean task ahead of us

For ensuring hettey guality of life we must carefully btusband
t : .

o renewvable rescources of socil, water, plant and animsl

1ife. Every exploitation of these is reflected in soil,

,



.

SFOEL O, ailtatimng floods, deforestation, which leade to

destructicin of forests and wild life of the countrv.
/

~ L4

We have to have m@massive efforts to conserve  our land

rescurces through scientific land use, soil conservation of
moisture, stopping excessive irrigation, conservation of
) o

marine eco  system, etc. Similarly, in  the ,case "of the

i

foreste and wild life, conservation rather than resburce
exploitation should be emphasised.  In case of general

environmental polluticon something is bkeing done to contained
air, water and land peollution muach is yebt toc be done.

k=3

Similarly we will have to do a lot about noise pollution

%
P 3

well  as racliation pollution which teo are  threatening  our

existence.

. »

oy . - . - . . T . ' f
Conservation is now more essential for survival  than  ever

before. & Harmony with natwe, reducing our demands te  the

.

level of the revivgl capacity of nature and the stops that
would help vestoraticn of health of land and water rescurces

are all essential steps is a permanent sconomy and hence that
has to be secured with all efforts. Environmental Protection
1]

and forest conservation will have to be the backbone of  all

- ~

development programmes and 211 disciplines havve to  work  in

‘

mission o achive the goal of  an envioromentally  sound
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the country.  In this herculean dask all of us have td join &
ri¢d ‘ o ’
. . /
create .a peoples movement siming at a better tomorrow and  a
ML}

more gloriocus, healthier future promising & better gquality of

< Clife.
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APPENDIX - 1.

DISTRICT AKD COASTAL TALUKAWISE POPULATION {RURAL~-URBAN)

~ o 1961 1371
Area § - )
2 Fopulation Population ) Arca Fopulation topulatfon 4
“km density Totay — 2 density o '
(per sq km ) otal Rural Urban 8 (per sq km“) Total Rural.. Urbang
8918 248 2210199 866620 1343579 8707 334 2910307 964 33 1945814
2676 58 154809 122810 31999 2718 67 181166 143931 37235
71 115 891969 758171 133798 9045 123 1109601 916587 193014
653 276 180750 107111 73639 665 336 223537 124924 98613
398 3 36688 36688 - 398 113 45231 37995 7636
797 66 53108 53108 - 883 74 65037 65037 -
463 122 56660 56660 - 464 148 68664 58139 10525
1099 104 114867 96421 18446 1097 128 140355 116104 24251
2977 675 1977540 1593769 383711 7194 341 2451287 1962357 489030
113 152 172012 120722 5129 1194 185 221139 159042 62097
9@60 13 1119435 767006 352426 11155 146 1405285 955671 449614
1220 123 149497 116675 32373 1219 161 196075 154487 41588
865 120 103573 96506 7067 869 157 136906 126881 10025
57¢ 86 5070 492737 5472 437 112 48976 42449 6527
Q2 250 210900 54427 p 176477 1462 204 296746 66250 232496
7803 196 1527326 1129332 397494 7788 254 1980065 1376860 603205
525 265 1349630 121691 17269 534 320 171708 147079 24229
14628 194 2451624 19094249 542195 T745 231 1786924 1184272 602652
653 122 79444 79444 - 6£7 143 %407 92112 6295
574 793 455304 137764 317514 562 1106 645827 152836 493001
- . - - - - 52738 273 1428742 1172326 256416
738 - 306 2257¢C 162530 63190 735 376 276425 196324 8011
368 354 130704 94124 36180 264 561 150463 113327 46156
- - - - - 209 438 223064 155521 67563
446 293 13089 1CY12s 21765 428 380 16465 131705 30760
371 259 95977 8934y 6574 361 323 11€866 109098 7768

Census of India, SeriesHy, Gujrai 11,

Area
2

1981

topulation
denaity

per sq km
8707 445
2683 80
9032 143
640~ 414
399 126
883 - 74
468" 1m
1097 - 144
7194 419
211 1248
11155 168
1220 216
870 210
437 145
1463 2786
7794 328
534.6 377
7657 326
£76 198
592 1839
5244 338
740 486
282 674
500 555
426 483
362 397

Population L
Total Rural Urbdn . .
3875794 1094716 -

213748 163205 . 4
1296451 1054942 241509 .
265093 144509 120584,

" 50245 42670 7
65487 65487 w
79934 . 67879 12055 ¢
158316 129947 28369

3015027 2408672 606355
263373 187154 276219 -
1879340 1253766  6255%4!
264155 206083 56072
182541 167602 14739
63481 54677 8804
407032 90167 316845
2558092 1007565 950527
201610 170906 30702
2493211 1427172 1C6603¢
134048 120124 13914
1087482 157236 930246
1774136 1385274 386662
359797 224704 135093
190049 120643 . 634086
278033 175221 102672
205538 163452 4:086
143727 132859

10868
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Appendix 11

TR

.Decadal Growth of Population

1951 t01961

1961 to 1971
Gujrat State ZTotal 26.68 29.39
Urban 20,07 41.00
1.Bhavanagar Total 26.40 25.54
Bural 27.43 24,60
Urvan 24,23 27.58
2.Ahmedopbaa Total 32.55 36.62
Fuxal 26.41 22.§O
TUrhan 56042 44,82
3.Kheda Total 22.64 23.96
Rural 37.76 23.13 .
Urban 15.75 27.43
4.vadodara  Total 26.02 29. 64
Rural 23.52 21.86
Urban 33.74 -51.75
5. Bharuch Total 24.31 24.40
Rural 28,62 20.69
Urban 3.72 44.26
6, 5urat Total 25.72 36401
Rural 25.26 24.23
Urban 26,98 67.15
Tevalsaa Total 21.38 29457
Rural 17.47 22.61
Urban 47.20 41.66

Sources Uensus or Ioaias , deries 5, Gujrat state 1961

1971 to 1981 1961

27.67
22.31
41.42

C 33,73

31.19
39.14

33417
13.50
42.9.

22,90
22,74
23.99

1 29.19

16.76
57.58

16.84

15.09

25.13

39.53
20.51
76.89

24.17

" 18.16

51465

4

20633350

1119435

2130272

-

1977540

1527326

1313823

1137801

1428742

ngg;ntiop
197 1981
26-697475 34_0857&39
1.405235 . 1.879340
: ;9103m 3:875794
2-451 387 ;01 ‘5027
1:930065 z:>5co9e
5109601 _:296451
5786924 ' %493211
) :774136_




At
dppengix III

Perveantage or Bural-Uroan Population aud Deusdal urowih

196“ 1971 — 19y T Decadal Growth L
Perceutage to rercentage to Percentage to EREIA 1961~ 1971 13N 1981
Total Population Totai Fopulation Total ropulation
Bural Uroaa Rural Urban Rural Urban Total Rural  Urban Total  "Rural Urban
L — .

1. AHMEDABAD 39.2 60. 3342 66.8 28.2 7.8 - - - - - -

(1 )DHANDbuka 79.3 20.7 79.4 20. 6 2643 T3.7 17.02 17.20 16.36 17.98 17.56 “19.6
. .

2. BHARVCH 84.9 151 82.6 17.4 81.3 18.7 - - - - - -
(11)Bbarvch 59.3 40.7 55.9 44.1 54.% 45.5 23,67 16.63  33.91 18.(5)3 15.68 22.22
Eiit)ﬂansat 100 - 83.1 16.9 84.3 1541 23,28 2,47 - 1, 13,50 (=)e79
iv)Vagra 100 - 100 - 100 - 22.46 22.46 = <69 «69 -
(v)Amod 100 - 84,7 1543 84.9 15.1 21.18 2.61 = 16.4 16.7 14.5
(vi)Jam Busar 83.9 16.1 82.7 ‘ 173 &e.0 18.0 22.19 20.4 31.47 12.79 11.92 16,98

3, KHEDA 80.6 19.4 80.0 20.0 79.8 20.1 - - - - - -
(vii)Ehambhat 70.2 29.8 7.9 2041 “71.0 29,0 28.55 31,7 21,06 19.10 17.67 344.8

4.BHAVN‘G‘B ) 6805 3105 68.0 32.0 66.7 3303 - - . - - - -
(viii)Mahuva 78.0 22,0 78.8 21.2 78.8 ‘21,2 3115 32,40 2B.46 34.72 34469 34,82
éLx)T&laja 93.2 6.8 R,7 1.3 91.9 8.1 32.18 34.47 41.86 33433 32.25 47.02
Z)Ghom 8902 10.8 86.7 1305 86.1 . 1309 (')3042 <")6-16 }1074 29062 28088 3"88
(x1)shavnagar 23,6 76.4 22,2 77.8 22.1 77.9 29.88 21.72  31.74 36424 36413 36.28

5. VADODARA 7549 26.1 69.5 =+ 30.5 39.4 60.6 . ' - - - - - - -
(xil)Padra 87.5 22.9 85.8 ¢ 14,2 84.8 15?2 . 23,10 20.68 40.30 17.68 16.20 26.71

6. SURAT 77.8 22,2 66.2 33.8 57.2 42.8 - - - - - -
(x144)0Olpad 100 - 93.6 6e4 89,6 1044 23.87 215,94 - 36.21. 30.42 121.0
(xiv)Charasi 30.3 69.7 23.6 76.4 14.4 85.6 "41.84 10.91 " 55.26 68,38 2.88 88, 69

7. VALSAD - ' - 82.0 18,0 78.1 21.9 - - - - - -
(xv)Navsari 72.0 28,0 7.0 29.0 62.5 37.5 22.46 20.79 26.76 30.22 14.25 68, 65
(xvi)Gandevi 72.2 27.8 7.0 29.0 63.5 3645 22.39 20.40 27.57 19.69 6.45 50.37
(xvii)Valsad - - 69.7 30.3 63.0 37.0 - - - 24.63 12.67 36.32
(xviii)Pardi 83.4 16.6 81,0 13.0 73.5 20.5 24.11 20.68 41.32 26.51 *24.10 36.82
(xix )Umbergaon 93.c 6.8 93.3 6.7 92.4 7.6 21.76 22.0 18.16 22.98 21,77 39.3

Sources uensus of India, Series 5, Gujrat state, 1981.




Appenaix IV ‘
Sectoral Distribution of MAln Workers
b { o b ¢ I 111
Primary sector con sector Tertdary sector . Peroentage of Main Workers 1o
- - 0 [4) ation

1961 1971 1961 1961 19714 1981 1961 1971 1981 Hm— 1981
GUJRAT STATE 69.3 67.6 62.48  13.9 13.9 17.23 16,7  18.5  20.29 41.00 31.46 32,22
1+ ABMEDABAD 34.1 312 26.93 357 33.8 36.30 30,2 34.9 36,78 34.42 29,52 29,97
(1)Dhanduka 65.2 79.5 - . 134 7.5 - 21.3 12.9 v 36,76 30.97 34.60
2. BHARWCH 82.1 79.9 72,83 6.1 7.7 11.80 11.6 12.4 15.37 45.60 35,30 37.2
(11 )Bharvch 40.6 5643 - 8.4 15.9 - 16.6 27.7 - 39.60 32.55 33.95
(114 )Hangat 85.3 85.0 - 5.7¢ 6.3 - . 9.0 8.5 - 51.86 36,80 38.35
(iv)vagra 93.1 89,7 - 2.1 3.7 - 4.7 646 - 54.46 36.19 34.60
(v)Amod 81.9 85.2 - 6.8 5,9 - 11.3 8.6 - 47.13 36,72 38.72
(vi)Jan Busar 79.4 81.6 - 6.6 6.7 - 13.9 11.4 - 39.62 . 31,68 31.35
3. KHEDA 2.7 7343 69.82. 11.8  10.4 12,56  15.5  16.2 1730 34,59 29.17 30,70
(vii)khambhat 62.6 62.9 - 20.2 20.6 - 17.0 16.5 - 66491 29.62 31415
4« BEAVNAGAR 62.4 65.1 64.09 15.7 12.8 15.868 21.2 21.9 20.02 38,76 29,55 32.37
2"11)““7& 7103 74-7 - 1‘04 8.1 - 1603 16.6 - 40097 31.00 %'w
ix)Talaja 65.4 32,5 - 1244 6.1 - 194 11.4 =~ 42.50 31.50 35.5
2x)Ghosha 54,5 80.1 - 12.7 7.2 - 32,7 12.7 - 45.70 31.60 3545
xi)phavnagar 25.1 21.4 - 28.6 28,0 - 46.0 50,5 - 30,00 26.07 2844
5+ YALOUALA 76.6 66.0 60.30 - 10.3 ' 14,3 17.77 . 18.0 19.6 22,04 38.40 32,06 33.36
(x11)Paara 82.1 79.5 - 65 8.3 - 1.4 . 12.1 - 36.60 31.15 | 33,2
6. SUKAT 73.4 61.6 53.55 12.6 23.4 29.30 - 13.9 14.9 17.15,. 44.40 37.19 39.66
(x411)01lpaa 83.4 77.3 - 7.4 10.7 - 9.1 11.9 - 41.60 12,72 40.00
(xiv)Charasi 2.3 17.9 - 43.2 50.6 . 34.5 31.3 - 34.30 32.75 34.63
T.VALSAY - 72,9 63.48 - 15.5 £0.39 - - 13.9 16,13 - 35.45 36.38
(xv)navsari 62.2 53,4 - 80.2 25.4 - 13.6 21.2 - 37.4 33,3 16,2
(xvi)Gandevi 50.9 46.9 - 25.9 30.7 - 23,2 22.3 - 36466 31,00 33.13
éxvii)Valsad 60.5 51.9 - 13.2 19.6 - 26.2 28.4 - - 29,54 - 32,5

2 p (xviii)Pardi 79.4 - 78.2 - 6.2 9.6 - 14.3 12.0 - 52.% 37,3 35,8
i (xix)Umbergaon 82.9 83.4 - 5.8 6.9 - 11.2 9.6 - 49.5 37.9 46.9

Sourcet vensus of Inaia, Series, 5, Gu)rat state, 1961




Tota]l vattle : Total Buffaloes : Total Sheeps Total Goats fotal Line Total Poultry

atock
cagrat state ' 6994643 4443898 2357258 3299352 17465842 3572066
1.Ahmeaabaq 27207 . 248916 - 26541 : 88378 669340 7896
2.8harvch 2463 130037 7066 13122 : 523122 163607
(3.52 (2.93) (.30) (3.98) . (2.99) (4.58)
3+ Bhavnagar 3655 249155 352917 222032 . 127595 32219
16-23 (5.6) o (14.97) (6.73) (7.303 +90)
4.Kheda 27443 583372 18174 93247 T 1002062 353676
5.%urat 340481 ' 189195 ' 5153 140443 680739 659113
4.86) (4.26) (e22) (4.26) (3.89) (18.45)
6.Vadodara 369507 249949 3757 187555 824196 275084
‘ : : (5.68) (4.71) (7.70)
7. Valsad 360052 . 125008 . 9704 - 138257 636587 785149
(5.15) (2.61) (.41) (4.2) (3.64) (21.98)
Total 2299466 ' 1775635 42331_2 1001136 5009653 2347814
(32% (39.96) (17.96) (30.34) (28.68) (65.72)

sigurc in brackets showing percentages S
Sourcet: Statistical Abatract o. Gujarad State 1985 and 1986.



ABPE NDIxVI)

;;ggggnonal Potential in t.oast_a,L zalukaa of Gulf of xhamohat Region (1984)

(Uncontinea Ag. 1fer)

Utilisea fet irriga- set arafi Irri- Ground Balance Ultimate Additional oumber of wells .

. grouna water tion require- (ha.m, gation _ water - Airrigation - irrigation feadible $00% 1. vel of
f;sourou ment potential balance potential potential ground water development
&, m/yr) created (ha.m) from ground from ground
in col 4/ wvater ha, watexr ha,
o _ 001 3) (Col 6/Col 3) (Col 5 « Col 7) .
1 R 2 ~"—"3»" co "'"'“;_"'—T—‘""—_ - —-5- T ——— 6 ) - 1 - 8 C e meme e .g.» - i A e o 2 e A e "

Total for Gujarat ‘ _
1. Ahmedabad Distt 106602 «357 24649 69044 81953 229560 298604 47016 e N

i, bhandhuka 15001 «257 2120 5958 13681 28322 44260 ~ 9087 _ .
2. Bharuch Distt 7143 5 6946 13892 64467 128934 142826 45797

i1. Bharuch 3362 <5 8T 1742 249N 49682 6724 1384

1i4.Hausat 1862 25 224 448 1638 3276 3724 ’ 910

Sty 52 3 YA A it e

Ve 0 . .
vi.Jan Busar 6862 o5 491 9682 65T 12742 _ 137"’61 3339

3. Kheaa pistt 136219 421 21571 51251 114642 272309 323560 ? 66345

vii,EKhambhat 5903 421 977 2321 4R6 S 11701 14022 . 2131
4. ghavnagar Distt. 113026 +366 41892 114459 T34 194355 308814 ) 58315

viii, Kahuva 15576 366 6716 18350 8860 . 24208 42558 6994

ix. Taluja. 20225 «366 4804 13126 15421 © 32134 . 55260 12782 -

X thogha 4554 «366 222 6180 2292 .. 6262 12442 1784

xi. shavnagar 5807 +366 3133 . 8560 2674 7306 15866 2148
5. vadoaara Distt 100850 494 14635 29625 86215 174524 204149 - 58487

xii. Padra 7942 <494 1380 L2794 6562 13283 16077 3646
6. Surat bistt 166616 <395 16241 41116 150375 . 380696 421812 103355

(xiii, Olpad 17524 «395 ' 762 1929 16762 42435 44564 9312

xiv. Gharasi 14044 «395 4228 10704 9816 . 24851 *35555 5453
7. valsaa bistt 97170 3R 13624 34755 83546 213128 247883 60517

xv. Mavsari 28823 IR 2532 6459 26291 67069 13528 13285

xvi. Gandevl 6087 .3 1804 4603 428% 10926 15529 - 642

xvii valsad 13552 2% 1962 5005 11590 29566 34571 _ 8939

xvii..Fardi 5724 SR 1858 4740 3866 39862 14602 3222

xix. Umbergaon 4688 3R 832 2122 3856 9837 11959 3213
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Appenaix vil

_Oroungwater Potential of Ooastal Taluoa of Gulf ef Knamphat Region oonfined doquifers 1964

'
B

———

1 2 ‘3 4 5 6
292&1 trouna Utilisation G.¥. uroes ¢.W. uratt  met urdrt in ‘ W, :;iance Lezel ot “.:;'/
water resources resources in in miw/Yr - . WNIr : in Mms/Yr vater dev,

in mos/Yr MUN YY ' ‘(7g;.of total draft) .
1.AnDmedapad 1254.15 1066 352.13 246449 819.53 23.12
(1)Unmdhuka 186.64 156361 30- 8 . 21. 137061 13.25
2e vuil 84001_6 T14.13 99,2 69.46 644.67 9.73
11 )bnarecn 39.55 33,62 12.44 Be71 24.91 25.N
i11i)Hansat 219 18.62 3,20 2.24 16.38 15.03
iv)vagra 73.16 62.19 .84 1.99 60.20 3.20
(v )amoa 42.74 36432 15.80 11.06 25.26 30.45
(vi)Jam Busar 80.73 68,62 7.01 4,91 68,71 7.16
3.Kneda 1602.58 1362,19 308.27 215.77 1146.42 15.84
(vii)Knamohat 69.45 59.03 14.96 9:77 49.26 16.55
4, Baavnagay 1329,76 1130.26 598,47 418,92 71134 37.00
(viii)Manuva 183.25 155.76 - 95. 67.16 88,60 43.12
(1x )Talaga 237.95 202,25 68,63 48.04 154.21 23.75
(x )Gnogna 53.58 45.54 42,32 22,64 22,92 49.67
(xi)Bn&vnag&r 68, }2 58.07 «44-76 31033 26076 53' 93
5.vagoqara 1186.47 1008.5 209,907 146.39 862.15 14.51
(xi1i)Paara 93.44 79.42 19. 71 13.80 65.62 17.37
6, Surat 1906.21 1666.16 232.03 162.43 1503.75 9.7§
(x141)0lpad 206.17 175.24 10.89 . T.62 167.62 4455
(xiv)lnarasi 169.22 140.44 60,40 42,28 98.16 30.10
7.valsaa(Bulsar) 1143.18 971.70 194,63 136,24 ' 835,46 14,02
(xv )Navsari 339,10 288,23 36.18 25453 - 262,490 8.78
(xvi)Gandevi T1.61 60.87 25.77 18.04 42.83 29.63
(xvii)valsaa 159.43 135452 28.02 19.62 115490 14.48
(xviii)Parad 67.34 57.24 26.54 . 18.58 38.66 32.46
(xix )Umvergaon 55.15 46,88 11.88 8,32 38.56 17.75

Source: Report of the Group on the estination of
Irrigation Poteutial from Grounawater in

Grounawater Resources.
Guyrat state april 1984,




Zor
Append ' VIII

AREA IRRIGATED BY SOURCES OF(963 :g" )

{ Hectares) .
government Tanks Wella Other sources Net irrigated Percentage of
Canals ' net irrigated to NS4
1,Ahmedabad Distt. §
(4 )Dhdhdhuka v - - 12319 - 12319 7
2,Bharvoh Distt. - - - - - 9,48
(i1)Bharvoch - - 6315 212 6527 0. 72
(114)Hansat 9866 40 - - 9906 42,38
(iv)vagre - - 30 - b3 0.
(v)Amod - 7781 3934 230" 11945 39.27
(vi)Jam Busar - - 790 - 750 1017
3.Kheda Distt .
(vii)Khambhat 17878 100 7586 412 25976 29,0
4.Bhavnagar vistt. - - - - - 33.7
(viii)mahuva 5509 - 34598 - 40107 41.67
(ix)Talaja 29080 - 9943 - 39023 .68
(x)Ghogha 1250 - 6291 - 7541 28,78
(xi)shavnagar 1050 621 4850 - 6521 26.70
5.vadoaara Distt. o - '
(xii)Padra - - 22040 - 22040 52.64 -
6.ourat pvistt. ) o
(x414)01paa 25407 528 - 1909 - 27844 70.25
(xiv)charasi - 70854 307 2062 - - 12323 31.30
7.valsaa vistt, ‘
(xv)navsari 10393 256 110 - “10759 31.18
(xvi)uandevi 4255 381 - 3495 - 8151 41,83
éxvu)valsad 1360 105 5170 - 6635 16.70
xviil)Pards - 1665 543%% 100 7198 19,84
(xix )Umbergacn - 60 1477 247 1764 6.9

Source: Statistical Abstract of Distriste , 19386-1987




Appenaix X
N
voastal Taluba . wise fishing population ana workers ,1982 tensus

District/Taluba Total fishing population Persons engaged in fishing
anarelated oceuption

Person /. to total Person o/°t0 total
(i)Dhanahuka - - - -
(ii)Bharvch 8700 8.13 4475 8.9
(iii)Hansat 1419 : 133 739 1.48
(iv)vagra 1478 1.38 “ 710 -~ 1440
(v)moa 621 0.58 g 267 0.53
(vi)Jam Busar 2841 2.65 . 1320 2.6
(vii)Knamohat 1517 1.4 833 1.7
(viii)Mahuva 401 0.37 247 0.49
(ix)Talaja 361 0.33 185 0.37
(x )Ghogha 569 0.53 300 ~ 0.60.
(x1)bhavnagar 545 0.50 297 . - . 0:59
(xii)Paara 946 0.88 428  0.86
(x111)Olpad 2141 2,0 935 1.88
(xiv)uharasi 9315 T 8.7 4181 8.4
(xv. )Navsari 14848 13.8 8156 16.4
(xvi )Ganaevi 9557 8.9 : 4869 9.8
(xvii)valsaa 21771 20.4 11842 - 23.8
(xviii)Parai 7728 7.2 4218 8.5
(xix )Umpergaon 22160 20.7 5814 11,7
106918 100 49816 100

“District Statistics Apbstract, Bureau of Economics ana statistics,
Govt. of Gugrat 1985.



Appenaix X1

_wistrioution Lana Utilisation

(In Percentage)

vistrict Year Total Foreat = barren " Lana put to Ltultivaole Permanent Lana current Otbner net Area not Area avail-
Reporting i ana un- ° non agricu- Waste pasture & under follow follow Area availab-: ple for agr-
Area cultivaole lture use other gra  tree Sown 1le for iculture
_ . o lana . zing lana crop agricul- .
T 2 4 5 e T T e 9 10 112 ‘m“}?ﬁ?waw T"r%10f4n-r§3"¢
uugrat State 1960-61 100 5.1 2545 2.2 4.3 5.8 0423 1.9 2.4 52.4 44.0 56,0
70-7¢ 100 8.4 16.4 4.1 10.4 5.0 0.07 1.8 0.02 51.6 46.5 . 53.5
83.84 100 10.0 13.9 - 5.7 10.5 4.5 0,02 3.8 0.0 51.1 44,7 5543
1. Baavnagar 1960-61 100 1.1 9.5 2.4 41 1142 - 2.2 2.4 67.0 29 71.0
70-71 100 3.0 11.0 4.1 3.4 Te5 - 3.7 5.1 60.0 31.2 68.8
83484 100 362 10.4 Te3: 3.8 T.19 - 4.38 0.45 63.28 31,89 68.11
2,Ahmedapad 1960-61 100 - 19.6 0.78 3.4 1.2 - 2.9 1.8 703 25 75.0
70-7% 100 0,19 9.98 7.2 3.3 4.03 - 1.9 2.3 T1.5 24,3 75.7
‘ 83«84 100 1¢3 8¢5 7.4 2.8 3.9 - 6.1 0.7 69.2 24.0 76.0
3.Kneda 1960-61 100 1.7 Je6 = 10.6 0.74 4.0 - 0.94 0.77 77.6 20.€6 7931
_ 70-71 IOO 203 40} 11.‘ 0055 3-9 - 108 0-25 7502 22075 77025
83-84 100 1.5 4.5 12,4 0.35 3,97 - 1,0 0.05 76,2 22,75 7’!.25
4.Vagoaara 1960-61 100 7.2 5.0 5.2 2,6 8.4 0.33 0.64 0.54 69.8 28.73 71.27
70=-71 100 7.2 3¢3 5,2 6.0 6.7 0.05 0.87 0.32 70.2 28.56 T1.44
83-84 100 10.6 36> 8.5 1.6 4.2 - 2.1 - 69.4 28.50 , 71.50
5. Bharvch 1360-61 100 13.3 2245 0.03 241 3.7 . 0.01 0.25 0.59 57.6 41.55 58.45
70-71 100 18.2 0.40 10.8 5.9 31 0.01 1.12 2.2 58,0 38,67 61.33
83-84 100 18.6 2.8 12.6 5e¢7. Je1 - 2.9 - 54.1 43,00 57.00
6+ Surat 1960-61 100 1.8 92 1.9 5.0 2.0, 0.34 0.86 0.01 64.4 34.39 65461
70-71 100 19.8 1042 3.8 243 4.1 0.46 0.85 1.7 56.0 40.99 59.01
83-84 100 18.2 7.8 10.6 249 Je1 0.53 4.8 - 51.8 42,87 57.13
7.valesa 1960-61 100 - - - - - - - - - - -
. 70-71 100 26.6 4o 2.3 36 Je4 - - 1.8 1.2 56.7 40.3 59.7
7.1 4.7 1.5 - 2. - 57.0 40.2 59.8

83-84 100 24.2 243




Appendix XI1

Total food graias production and Per Capita food availiolitiy

Distinct Total food grains.Area outturn.
(00 hectares) (00 tonnes)

gugrat state

1960-61 46323 18585
70-7T1 55827 48441
84-85 47468 : 52571
1.Bhavnagar S A
1960-61 o 2870 | 792
70-T71 : 3053 2136
84-85 ) 2429 3024
2.4Anmeaapaa
1960-61 2415 687
70-71 ' 3803 2773
84-85 : 3190 2954
e Kheda - - - .
1960-61 - - 2896 ' 1765
70-71 3861 4566
84-85 3590 5681
4,vadodara
1960-61 2222 1240
70-71 2215 1968
84-85 2790 2707
5.8harvch ' , _
1960-61 1566 A _ 568
70-T1 _ 1707 ' 1355
84¢85 2872 2241
6.ourat '
1960-61 3768 2626
70=-71 2371 19084
84-85 2108 2685
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