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r,EVIiLCIP]}IENTAI, PROBLEMS OT RURAL SETTLEMENTS iN THE COASTAL
AREA OF THE BHAL REGION OF GUJARAT
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ABsrRAcr : The main objectives of this paper are to how (a) environmental
problans for rural development and (b) to suggest a microlevei ir"""i',g ror tre
coastal area ofthe Bhal regron in Gujarat.

T: Bhl regron, beurg located around the G*lf of Khambha! is comprised of 275
villages from eight tal.kas offour districts ofGujarat. As a low lying coastal area, it
faces the problems of marineingress, flood during the mons"* tia-grrt a*-g
the summer. Both soii and undergro,nd water surrer mm sarinity, a pH vffing from
8.6 on the coast to 7.6 in the interior. Due to nahual hazards ri.itirg usi.,irti" to 

"single harvest during the winter, people ca:rnot sustain themselves*o;hnd. This is
seen in the decrease iryield and percentage ofagriculh'al landduring rsir-r9ir. Io
orderto s,rvivg nualpeopletpvetomrgrate eitherseasonallyorpernimenflyforjobs
in other areas. This has resultid in a decrease in the densityofpopulation in coastat
areas. Nearly 40% of land has been degraded dudng t96s-19gg for whicn no action
or planniug has been undertakerq and consequently pc"ople migrate inst"aa ort"ti"g
care oftheir land.
The region has beenstudied into three units+oastal, subcoastal and interior area.
Landcapabilityhas hien analysedwiththehelp ofphysical variables andlandusenas
been suggested on tre basis oflocal eco-systern. tt-tras been urggested that in oider to
bring-sustainabitity to a region, people have to depend oo 

".oilbi*tion of farm and
non-farm actiriries so as to have firll employmart within the region. ti i, .* oJy hota
rural population to its root and wiu be able to save both mral origins and Lban
destinations. cartographic, tabular and statistical methods have ten used with
census and remote sensing data from Space Applicafions Cenke.

The focus of this paper is the Bhal coastal
region of Gujarat, a region riuddled with not
only inadequate economic deveiopment but
also inardequate and degraded local resources
to the extent that the village population finds
itself unable to sustain on the local resources.
To illustrate this the paper is divided into the
following two parts.

(a) The first part: 'fo lnow environmental
problems for rural development in the Bhal
Region,

(b) The second part: To suggest an integrated
micro-level planning based on local eco-system
for the region.

The study area covers a backrpard region of
Gujarat, having a fragile eco-system.'Iha Bhal
regron, located in the hinterland ofthe Gulf of
Khambhat, is a marine-ingressed, flood-
atrected coastal area (Fig. l). The Bhal region
is an extensive low lying coastal plairl covering
atotal arcaof 5292 sq. k.m. wrth275 vill4ges
from four districts of Gujarat, namely
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Bluvnagar" Sur*:;*r.r:";::uar. Ah.rrca:.fue{: and
Kheda. '[1i,; reg.:cn rvas once a nart r:f the sea
s"nd is oniy -15 ;nctr*: iih$l,c 

"qra 
ifi.,e l. h*vir,!:

black, volcanie c!a-ve;", srril u1*n* rnith riveririe
and coastal ellL:-,.irj sr;ii il;:lirie mr;Cflat_o a:,j
^;:caS(al ilut:e s u.r',": St:fi: i +r in* t:x.tii:- lE+$l. .q1,;,, ..

the nofi.h e;tstefit s:r;- is ieli.rt,v,.!.-. r--.ri.;.:
deveiapcd agrieriiiuralir. """rith i,-;1 , 2 ,,..,:l

salinitV. T't!,c .3rir.a is drarr:*lJ b! rri,ri-i3{jrcn*irt:
rivers. k: sun:.*:er" the rr grn:-i faot$ l.il* pri:,}-:lrin
of drought, har.ing *.r:a:-: :mmrai rainfall I'ar-;ir:i.
betrveen 530 to-*,;0 nm: zuui fac*s ls*;l s;:iirttl
due to ca.pillary ectl.!r:. Marine ingrr;ssii:n ha:r
also tak,:n place, makilg ihe sr:ri fu Sj:.;:1" l,ilulc.
havilg a pi{ of ?.t! iri lae intcni:r ai*a tc g h i;i
the caastal ar*il. Llur*t'l thel mons*cir:, thi
region faces the prc;blen: tifkrr:d ri:le tu *lavc_v
soil. l:1.- ;, \\?tr.; ':"1 ', :;.nd .::) r:. ..,...r:il..l.r,r;

surfuce qrj-dir:iit. ltr.:,,:,:,t rriftt*i is th,: nrlr
sea.siln,,l hcq * i; i ti.i,ll_,1-.;, iil" s fo gr t. lr:.ril:f q 

" Jr :

seeds amd stiices is iJarre" *,":i:rlr:ir,iiv in S:i:
irrtcrior arras .*f Kiicda nnii Slt.lenririjji.r<,":rr
districts r,vhe rr s:r!Lmry',;f s*i! ;ini ..r, rii*rj- i:: lr:e;r

irr;gario:', i. ;tr,i 5u;r j:-'irr riire i,, . .::.ii (,,

eround iilici, Insfr,;id ,.,t nraneiii.,.-: ih;rJ i;ut,,
r€sc,urfe fl:r n*n-iaru--n acl,r.l1i."s. .. i,.r,-r \ itiir!.:
(iu I to ciii*s seasrrnajli,)r *'r":--lr(!r:r.r.., . .., : -:i:rir,:i

of' rrnsk iil*d rv*rr-. Ma;r1, rn llag*s rt ii ti: i:,j;;r ::ai
arsa luve lost populatit.:n anqi kii,.; :: dl::;1,,:1.;":

look rnit-hout a"nt'sirfl #f *et'eirlf:ffr:ill

The Study itrea cil{t i1;: di,.ig;:i in}.r, iii,,":c, .t:i,-
ecf}-s_vstems-

(a) eoastai ib) sub-ccrrilai a;iri (*,i int,;1"i,:rr mtr
ha-..ing 48" 88 a,:C ;,i{-} v:ll:grs ;113;;i1..:;'i
(Table No. 1). This sub-d;i"ision has b*en
made on the ba^sis of ph5,sical end hurna'r
variables, for example, distance frorn the sea,
relief and geonrorphic features, psrcentage of
water logged and flercdod area, [r.: of soii-
salinity nf soil and undeiground wai-er.
percentage of degraded land, general leinduse.
percentage of cr:ltivated turd irrigate<i liurd io

i*ial ir.r*a" cl.{,,Ji}irt r,,L1i#rn" 3.'ieid rate and
de*sit5, of, nopulation.
'i n:: Cl"r-f slAl {:cl,}-:r1:,i,.;,:, {},CeS severe iand
,;.1lrr;1g{a11nn rlue tt r:.,1..ir,* ingression, rta.rer
l',.5.girq. .iLrl:;rll.-; *f -r,*rl and rvetl:r. l*ading to
|:,rv'.rr:ld 1i:r,,1, {,:,..iliiv;iiiri and inigatrC area and
; -,, i,'ii:l;; : i:", t :l i;i:i,', l,lll(-,&'{i:*Se probit:ns are
:i.:,i3i;;r,i"v :a-r.r; lif..;:-:;: i: fhe ifitei*f unifs.
ii.;6,s;1^.i. i{ *rop*i.rrir.jla{iemsnt of leurc{use is
:ri: dstiil. ii:r: ri*tr-,:;;iatic,.rt ,:f ianri wilI rercrea.se
anij rviii strrrca{j rn i*c inicrici. section socn.

ilirTHOXlf][,{}ilY
hririi:r .riogicalil'. ;arti;graphjs, tabular and
slatisLir:el ii:;.:i-,i:iqurs ha'.re hee* used to anal,vse
1;1;1 ,.yn1'lgn1s i.rl..f,f lrine ar:rl SpaCe. Land
capa hr lit-v. has bce n d*ierruned by using mainlS,
::ir.r'i: i c:. i';;rr :I i: i:-:S;. f hanges in majcr landuse
ii.:ri,.: h;:,.'i.i m;4:p:d l1urlnp. lQ6? 16 lgBE using
i-l:* r*:t;l .i:ro;rl ii:;iiig;:a5;hir:i1 ,naps of Survey of
I:rdi* ;xrd ren:clcln' s*nscd data froln satellite
m{iErrr i'r.:rr; Si::uu ,.{epiications Centre of
.t,irq:i;*;l-,i.,:]. .]i.ir*r :<;rir'*i::, of data ;:i* census
: ":piii-:. tep*.*:r;en i o : lt .\gt-r,l ;ultur*. d *il Testing
i. :: b,:;':"r*r./, l3*i.rl:rtmcut r-,f hrigation. Later
,.;,.rijrlu:. :;:.ap lias b,:,:* supenl;"lposed tn the
i i ; i:.i: .: i' li:l-r{ cii ;.: aL i i I : "r i* ijsr d r:r ri the rnisrnatctr
nfhi;;-tla.l ;lrl;virj*s in r*lari*n to mnrJ capabiliry...
i:inali"., a 1-':'L.pr;rrr.ri innduse lias been suggested
ir+i{rd r,r', .lir,:rr:-ir:r.,-:l sry}-s1,stfm fbr three suit-
ii:'.;., ,.,: ihi.: i*h:rl li,r.:.*,.i. =,\ cllmtlinticn crf iarm
iiild ,.i:,;fan:l r*tivitl,:s fuas beei: st,"gg*sted to
:u,r.j:!;.gt Liir ;.ri;, trrai prchi*m* ;n<i t* cr,;ii.ri:
i:i+rs ,j;nplll.aent fi:r ihc tievelc.pn:.rnt of the
;'l:9i61.

DEVELOPMENTAL PROBLEMS
Tle basic devciopmertal problcms are related
to rnaragsm*nt r:f Ja:rd rsscurces. In the Bhai
r*gion, nearly "509./o of the land has been
dcgraried. lhe coastal region has been degraded
befcrc 1 967. During 1967 ta i 9 8 8,nearl5. 3 69lo

oi tire tcfal area has br:en degraded, of rr,'hich
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Sub-units in eco-system of the Bhd-region
Table - 1

Variables Coastd unit
(48 villeger)

Sub-corstd utrit
(t8 villages)

Interior unit
(1a0 viltrger)

l. Distance from the
sea

2. Morpholory

3. Percentage of
flood and water
logged area (1991)

4. \rpe of soil

5. Sdinity in soil
(PiI7, 

" 
ro1

5. Underground water
7. Depth of under-

ground water (1992)
8. Degraded land (%

to the total area
ofthe region) 1988

9. Land use (1981)

10. Cultivated land
(% to the total
area of the
region) 1981

11. Irrigated land
(% to the total
area of the
region) 1981

12. Cropping pattern
(1e81)

0 - l0 kms.

Mudflat, Swamp
and marsh land
8o

Saline, sticky,
clayey soil
above 8.5

Very saline
0 - 5 me-tres

36

Scnrblan4 waste
land (salt

waste, mudflat
and swamps) and
agricultural
land
l0

0.18

Jowar and
BaJara

0.5 - 0.7

35

l0 - 20 kms.
Inw tying-flat
land
40

Allwial, sandy
saline soil
8.1- 8.5

Moderately saline
5- 10 metres

Culfia.ted land
and waste land

1.25

Wheat, Paddy,

Jowar and B4ira

1.00 - 2.50

97

abrove 20 kqs.
Flat land

l5

Medium
black soil
7.5 - 8.0

less saline
l0 - 15 metres

5

Oiltivrtd land
and waste land

2.49

Wheat Paddy,

C.ottoq lows-
Bajra and oil
seeds

2.50 - 5.50

120

9

26l9

13. Yield rate (1981)
quintal per acre

14. Population
density (1981)

Source : Distriet Censts handbook, PlanningAtlas of Guj tat, Di stri ct
Sensing datafrom SAC, Ahmedabad and Field data

Soi I Te sting Lab oratory, Remote
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| {0/6 i5 highly degraded and 22% is moderately
degraded. The reasors of degradation arc
mainly physical faclors, e.g. marine ingress,
saline underground !v$er, waterlogging due to
flm4 soil salinity due to drought and capillary
action. Howwer, human mismanagemelrt is
also responsible for land degradation. For
example, use of saline underground water for
irrigation, has made arable land in Kheda and
Ahmedabad districts unsuitable for cultivation.
Moreover, there has not been any consisteirt
effort to check marine ingress with salt resistaut
plants or putting up embanlrnents. Further,
frrmers have encroached on areas which are
not suitable for cultivation. These areas aro
suitable for the growth of grass or plantirtion of
trees.

The effects of land dqradatim are far reachi4g
in a negative sense. Villages have been
depopulated permanelrtly. Many villages show
negative change in density ofpopulation &ring
l97l-1991. Settlem€Nils of smaller size have
lost more population and their number has
decreased overtime (I97l -I99l). Rural-urban
migration indicates lower sex ratio (485 in
1971 to 479 ta 1991) in villages which are
frcing negative change in d€nsity ofpopulation.
In other words, frrmers have migrated with
family permaneirtly. The de,nsity of population
in the Bhal region was 7l persons per sq lon2
in 199 I compared to 2 10 in the state as a whole
in 1991.

Due to depopulation of rural settlements,
agricultural land has not bee,ntaken care ofand
land has beeo degraded to a great extemt. As a
result percentage of agriorltural land has

decreased; Correlation co+fficient (r) is - .73,
between degraded land andagricultural land in
villages. The correlation is - .63 betrreen
degraded land and yield rate of major crops in
the region in 198 I . Hence population density is
se,nsitive to agricultural lan( especially in the

coastal area. trn other words, the deirsity of
population is low in coastal area where the
percentage of agriculture land is low due to
high level of salinity in soil and underground
water. The percentage of irrigated land has
also decreased in the north-east as the
underground water is saline and is not suitable
for cultivation.

The change in landuse during 1967 to 1988, is
mainly in the form of saline waste and fallow.
Thecoastalunit does not showmuchchange as
it was dready a saline marshy tafi,by 1967.
The sub-coastal unit has shown the major
charge, as agricultural land with the cover of
trees has been changed into saline waste or
fallow land. The interior unit is still an
agricultural land having not much change.
However, ifproper action is nottaken now, this
unit may also get atrected by salinity soon.

The problems of dwelopment in this region
have been analysed both at a micro and macro
level. The levels ofsustainability have decreased
from various points of view. For instance,
during l98l-1991, both gross cropped and net
soum area have decreased. Due to degradation
of landbo& land for food crops and non-food
crops has reduced. Similarly, the yield rate for
major (grain) crops has decreased during I 9E I -
82 to I 99 I -92. Eandng from farms, production
of calories and protein per acre, have also
decreased duriagthe same period inthe region
as a whole. The situation is grim if calculation
is done per rural person. Here also the farm
eandngs and consumed calories and proteins
are frr below the recomme,lrded value.

MICRO.LEVEL PLANMNG

Micro-lwel planning is urgently required to
check land degradation and depopulation in the
Bhal region. There has been increasing land
degradation due to both physical and human
frclors, leading to loss of agricultural lan{
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reduction of yield psr acre and per person.

Instoad of conserving soil and watcr, farmers
have encroached upon areas for cultivation,
which are meant for pasfure, forest and other
non-farm activities. As a result, land has been

exposed to soil erosion, marine ingression and
flooding. This has resulted in land degradation
and there has been more outnigration oflabour,
leaving their land without being upgraded and
maintained. A proper long term management

of land resources at a micro-level, as seen in
China and Japan, can bring Indian farmers out
of poverty with sustainable employment,
earnings, amenities and high life- style in
villages, which will be useful in deceirtralizing
Indian developmental processes.

The carrying capacrty of land based on basic
physical variables, has to be estimated at a
village level" Each farmer should be
knowledgeable regarding the quality of his land
and should be able to decide on its best use so

that the eco-system is not disturbed in the
process of development. In the Bhal region the
following micro-level planning can be taken up
by farmers themselves in an organised manner
to cope up with physical hazards.

(1) Landuse planning for checking soil erosion
and conservation of soil moisture with
suitable grass and forest cover is ofufinost
necessity. Land which is not suitable for
agriculture, should be used for other type
of plantation or as pasture.

(2) Each village should be able to do water
harvesting through ch'eck dams and
collection-wells for rain water. Drip and
sprinkle irrigation should be used iH new
techniques of water conservation. Flood
water can be distribut€d through canals
and marine ingression has to be checked

with proper barriers along the coast.

(3) A new cropping pattern should bring in

53

crops which grow well in less water. Fruits
and vegetables, like beet rmt, pomegranatq
berries which can resist salinity, should be
growr in this area.

(a) Yield rate can be increased with bet0sr
inputs like seeds, organi.c fertilizer and
relevant farming techniques.

(5) Incorne of, farmers can be increased with
farrn related other activities on a co*

operative basis; if the land is not suitable
for agriculture, e.g. dairy and poultry
farming, fi shing, mushroom growing, seri-
culture etc. cair be taken up.

(6) Non-farm activities should also be
introduced for diversifi cation of occupation
for their survival. Various types of small
scale industries, like fruit canni4g, dairy
products, silk industry, cotton ginning,
salt making, recreation and tourism etc.,
can certainly increase the purchasing power
of farmers wittr full employment in the
region itself.

(7) Etrorts are needed from all sides - farmers,
government and non-government agencies
to achieve sustainability of people in their
own area. Conservation of land and water
is the basic duty of farmers. In this effort,
non-government agencies can be of
much help in organizing farmers. Along
with that, the government subsidy and
proper pricing system, availability of
information on farm techniques, vocational
training, marketing assistance on farm and
non-farm products are essential parts of
the integrated programme of rural
sustainability.

Based on these eoncepts of land capability, a
propcsed landuse has been suggested for the
Bhal region {Fig.No. 9). In this area the land
capability ranges from 2nd to 8th category. An
intensive cultivation has been suggested in the
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interior eco-system. [n the north+ast of Kheda
district, cultivation along with tree planiation
and reclamation of land have been suggested.
In the extreme west livestock rearing along
with mill* cultivation has beeir suggested. In
the subcoastal region" plantation of salt tolerant
grass and trees is needed while in the coastal
eco-system fishing, salt indqstry, r@rcation
and tourism can be dweloped.(Fig 2)

The ftdame,mal neod is to increa3e anploynrd
opportunity in villages. Secodly, farmers need
to be organised in such a way that they can
manage their resources so well that they will
not be migrat'r"g from their region. Such a

TRAI{SACTIONS OF THE INSTMUTE OF INDIAN GEOGRAPHERS

developmental plan will ensure better
eandags and better consumption of nutritious
food for farmers to be out of the cycle of
poverty. Self sustained villages will check
rural-urban migration aud also.attract people
from urban areas to rural region with peaceful,
clean and natural eirvironmert for living and
wo*iag.
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