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Post-Disaster Investigation of the Malin Slope Failure

Deccan Plateau, | ndia

Mallikarjun Mishra?l, Vikas Dugesar?, K.N.Prudhvi Raju?, Shraban Sarkars,
Mukesh Vishwakar mat

Abstract

In the morning of 30th July 2014 at 07:30:00 (1ST), a major part of the village Malin,
located in the Western Ghats in Maharashtra was washed out and buried under a mass of
mud, rock and plant debris. More than 150 peoples perished in the disaster. Primarily it
was identified that extreme rainfall consecutively during 25 July to 30 July 2014 triggered
the phenomenon. The present study makes an attempt to work out the events leading to
devastating debris flow through mapping from high resolution remote sensing data of
hillslope topography and land use of pre- and post-disaster dates. Digital elevation model
generated from topographical map and high resol ution remote sensing data from Google
Earth image are used for the study. The steeply sloping plateau margin above the village
as well as the gently sloping plateau top, were occupied by narrow strips of terraced
agricultural fields with 1m to 2m high earthen retention walls/bunds. The question is
what is the actual trigger that initiated the mass flow especially over the strip above
Malinvillage? Wthincessant rain thefields over the plateau and the sloping strip turned
into virtual ponds and water overflowed. The event appears to have been triggered be-
cause of bursting of retention walls/bunds of agricultural fields over the plateau surface
leading to sudden surge of flow over the plateau margin. Thisflow uprooted a few trees at
the plateau top edge which acted as surcharge in causing the massto flow and the conse-
guent disaster.

Key words. Masswasting, Sopefailure, Malin, Rainfall, Land use, Landslide.
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Introduction

A debrisflow washed out and covered up
three-fourths of Malin village situated at
73°41'18.32" Eand 19°09'14.14" N at an al-
titude of about 775m amd ontheleeward sde
of the Western Ghats in Ambegaon taluk of
PunedidtrictinMaharashtra(Fig.1), inthewee
hoursof 30 July 2014 (07:30:001ST) result-
inginthedeath of asmany as150 people. Itis
acataclysmic event of masswasting process
that happened over ashort period of time; and,
such eventsdon't give onetimeto escape and
don't happenwith awarning. Normally most
of theevents connected with thenatural disas-
ters are mapped and studied after they hap-
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pen. And, whatever one observesafter 'events
had happenedis'history’. Earth scientistsdedl
with eventsthat are essentially historical and
engagethemsd vesinreconstructing thehistory
of the surface of the earth and various other
related eventsby andyzingwhat dl (changes)
they see after a certain event has occurred.
Hence the often-quoted concept in earth sci-
ence 'the present iskey tothepast'. So, itis
literally apost-event study of morphology, the
earth scientistsundertaketo unrave thecauses
that triggered an event or caused achange. The
disaster followed arainfal of about 17.5cmin
theareaaround Mdinvillageconsecutivey from
25 July 2014 +ill 30 July 2014.

Vertical Exaggeration: 2

Figure1 Location of Mdinvillageand topography around it

During the last few decades, there were
many catastrophic landdide events caused by
particularly intense rainfall (Kanungo and
Sharma, 2014; Martha and Vinod Kumar,

2013; Marthaet d., 2014). Although most of
thesefatd landdidesoccurredintheHimaayan
region, few werereported from the Western
Ghats and Nilgiri Hills (Jaiswa and Van



Post-Disaster Investigation of the Malin Slope Failure Deccan Plateau, India 3

Westen, 2009; Kuriakose et al., 2009;
Neelakantan and Yuvargj, 2013). Theatten-
tion paid towardsidentifying potentia land-
didedtesinthehillsof SouthernIndiaisnot as
muchasitispaidto Himaayas. Jaiswvd etd.,
(2010) and Kannan et a., (2013) have ex-
pressed asimilar opinion and had made an ex-
hortation to identify potentia landdidesitesin
thehillsof Southernindia. Post-landdidein-
vestigations help to understand the specific
causesif any whichtriggeredlanddidesin spe-
cificterrainsunder some specific conditions.
The present investigationisonesuch exercise
to point out on aspecific set up which induced
theinitiation of theMain disaster.

In geomorphictermswhat happened there
inMalinwasamasswasting process, ass sted
by water in oversaturated quantity. Of course,
most of the mass movements are aided by
water. It was variously categorised as mud
avalanche (Bhandari, 2014), mudslide (Pune
Mirror, August 2, 2014)and simply asland-
dide (Ramasamy et d., 2015). Exactly, what
type of amasswasting processisit, isnot a
guestion now. Thequestionis, what isit that

_Airwag Gl n Ad Einn of Gasg o Rinhimagos? 2A e, HE

triggered thefirst event that started aseries of
cascading consequential eventsthat preceded
thedisaster? Theanswer will helptotake pre-
cautionsinsimilar areasto prevent such disas-
tersinfuture. Inthe Deccan Plateau region es-
pecidly in Maharashtra, thereare many such
vulnerable placesfor catastrophic massflows.
Bhandari's (2014) ‘timeto ask right questions
and the question posed, ‘why arescientificin-
vestigationsin our landslide prone areas ex-
ceptionsrather than arule’ haveprompted this
Investigation using remotesensing data.
Dataand Methodology

Inthecaseof Mainmassflow, thepastis
erased. And, unlessthe past isknown there
can't beapossibility to andysethesituationto
explaintheevents. Itisinsuch cases, archiva
remote sensing datacomesin handy to look
into the past. Now, courtesy remote sensing
data of Google Earth Image (of 9 February
2014 & of 3April 2015) of very high resolu-
tion (1x1m), alook at the status of thearea, in
and around Malin before (Figure 2a) and after
(Figure2b)

Figure2 (a) Google Earth Image of 9 February 2014 of Malin areashowing mudslide scar
boundary, streamsand the extent (box inred) of Google Earth Imageof 3April 2015
(b) Google Earth Image of 3April 2015 of Malin areashowing debrisflow scar.
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thevillagewashburied under debris, reveded a
great deal of information using which ase-
guenceof eventsleading up tothedisaster are
inferred. Survey of Indias toposheet on
1:50,000 scalewith acontour interval of 10m
isalso used for the study to prepare a Dem
and to eventually present it after draping with
remote sensing data. Land use mapsfromthe
remote sensing dataare prepared through on-
screen digitization at ahigh magnification.
Satus of Land use Before and After the
Event

The plateau top and plateau margin above
thevillageare beset with anumber of agricul-
turd fiddswith 1mto 2m high earthen bunds/
retentionwals. Theupper marginof this(pla:
teau) plain drops down at avery high angle
ranging between 45-750 and isfringed by a
groveof bushy vegetation including sometall
and bigtrees. Thenfor about 110-120 metres
down dopeinthedirection of theMalin vil-
lage, thereisthick vegetation dong thedoping
plateau margin. Theareacovered under ter-
raced fields (10%) isfar lessthan the vegeta-

tive cover (75%). Then, further downslope
for about 250 metresthed oping margin of the
plateau iscovered by low grassand bush dot-
ted with an occasional tree (75%) with afew
sripsof terraced fields (25%). Theend of this
dretchisthebeginning of Mdinvillage. Figure
3agivesadetailed map of pre-disaster land
usearound themassflow scar/Malinvillage,
prepared from abackground of Google Earth
Imageof 9 February 2014. Itisclear fromFig-
ures2a& 3athat theterraced fieldsarefew
andfar betweenwithinthemassflow areacom-
pared with thosein the adjoining areasin gen-
era north and south of the scar. Asfor streams
draining down the slopethereisoneflowing
right through the centre up to thevillage bound-
ary andjoinsastream flowing onthe generd
north of thevillage and thethird oneflowing
towardsthesouthern side of thevillage (Fig-
ure 2a). From Figures 2, 3, and 4, one can
have avisua estimate of the extent of mass
flow and thepart of the affected village. About
50 out of atotal of about 90 housesinthevil-
lagewerewashed away and/or didocated and
covered up under thedebris.

oot Bnets & Asean with Scatienss Bushes [ Wud Shos Scar £ Debris Soread

Figure3 Land usemapsof Mdin areaprepared from Google Earth Images (a) before
mudslide-9 February 2014 and (b) after muddide-3 April 2015
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Figure4 Google Earth Imagedraped over topographicmodel of Mdin area(a)beforemudslide-
9 February 2014 and (b) after muddlide-3April 2015

Discussion

Inmost of the caseswherethereislossof
life and property, disasters are by and large
ascribed to anthropogenicinfluences. On ex-
amination of Figures 2a, 3a, and 4ait can be
found out that the stretch with theleast number
of terraced fieldsand with maximum natural
vegetationisaffected whereasthe stretches(in
thegeneral north and south of the affected por-
tion), with maximum number of terraced fidds
andwith minimum natura vegetation, remained
unaffected. Thisisapoint toreckonwith be-
forethisparticular disaster isascribed to an-
thropogenic influences. Ramasamy et al.
(2015) through geomorphicand land use units
delineated from Google Earth imagery ob-
served extensive 'anthropogenic invasion'
around Malin villageand through 'swarms of
lineaments traced from the same Google Earth
imagery, found Malin areabound on all sides
by lineaments and finally concluded that 'cu-
mul ativeeffect of tectonism and anthropogenic
adtivities caused Mdinlanddides. Thoughland

useunitspresented here are also extracted/in-
terpreted from the same Google Earthimag-
ery, thereis some variance between the maps
presented in the present study and those of
Ramasamy et d. (2015). Thoughremotesens-
ing datadoesn'tlie, interpretations may vary
from person to person. But with 1mcell size
of Google Earthimagery, thereisno possbility
for grasscommissonsand omissions. Further,
'swarmsof lineaments marked by Ramasamy
et al. (2015) arequestionable. Most of them
are denudational/erosional illusionson small
scaleimagery. Theillusionswould disappear
when the samehigh-resolution smal-scdedata
isviewed at moderatdy larger scales. Follow-
ing are possible sequence of eventsworked
out from theinterpretation of remote sensing
data

(1) Withtheamount of rainfal (17.5cms
over 4-5 days) before the disaster struck the
village, thesoil over the plateau surface above
thevillageand over the doping plateau margin
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above and below the village, got supersatu-
rated.

(2) Therewasapaossihility of bank full dis-
chargeinthe centra stream abovethevillage
(shownin Figure3a) flowing downstream over
the plateau margin and also apossibility of a
few bushesand trees getting dislodged along
thebanksof thisstream.

(3) Thefiddsover theplateau surfacegot
filled upand turnedinto virtua tanksbasicaly
because of copiousrainfal and thesignificant
height of field bunds/retentionwalls (with 1 to
2mof relativerelief). Atacertain moment,
one or two bunds of the fields breached re-
leasing ahuge quantity of water |oaded with
mud.

(4) Thisheavy and sudden discharge of
water fullyloaded with mud whileflowing over
the edge of the plateau dislodged afew trees.

(5) Thissudden surge of mud and plant
debris from above worked as surcharge to
push thea ready supercharged soil/mud down
dopeto come crashing down onthevillageul-
timately submerging it under adebrisof rock,
mud and uprooted trees. Yes, it wasin away
adebrisava anche, happened so suddenly leav-
ing notimeto react by thed eeping villagers.
Conclusion

Conseguent to continuous heavy rainfall,
filling of fidldsand subsequent breeching of fid d
bunds (over the plateau plain) and uprooting
of sometreesover the plateau marginactedin
combination asatrigger for thisdisaster. This
isnot arandom occurrence. Thereisareason
behindit. Thereisardatively large catchment
contributing headwaters (over the plateau sur-
face) to the stream flowing down the slope
perpendicular tothevillage. Another reasonis,

thereisawall of vegetation along the plateau
margin vulnerablefor uprooting. Had thisveg-
etation beenthereto acongderablestretchright
up tothefield bunds, theforce of flood surge
of waterswould have been reduced. Wher-
ever thereisthiscombination of large head-
water catchment and achanceof fie dsturning
into water tanksand apossibility of breaching
of field bunds, there can bearepetition of such
dissstersinthis\Western Ghatsregionwithgmi-
lar sStuationsof terraced fieldsover thedopes
and occurrence of settlementsalong thefoot-
dopes. Yes, detailed mapping of catchments
and streamswith very high-resolution remote
sensing datawoul d hel pidentify possiblezones
of such disasters.
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Surface Water Quality in Gorakhpur City, Uttar
Pradesh

Varun Kumar?® and K. P. Goswami?

Abstract

Water isan essential component for the survival of life on the Earth. It contains min-
erals, which isimportant for human beings as well as plant and aquatic life. The avail-
ability of water both in terms of quality and quantity is essential for the very existence of
mankind. There is heavy extraction of water for domestic, industrial and agricultural
purposes. Lack of awareness and civic sense, use of inefficient methods and technology;
lead to more than 50% of water wastage in the domestic, agricultural & industrial sec-
tors. Water pollution isrendering much of the available water unsafe for consumption. In
India, most of the population is dependent on surface water as the source of drinking
water supply. Water quality index (WQI) provides a single number that expresses overall
water quality at a certain location and time, based on several water quality parameters.
Calculation of water quality index using standard method given by the Horton, Bureau of
Indian Sandards (BIS, 2003) and the Indian Council of Medical Research (ICMR, 1975).
The present work is based on both primary and secondary data and aims to assess the
water quality index (WQI) of the surface water of river Rapti and various ponds situated
in Gorakhpur City. The analyzed data are compared with standard val ues recommended
by BISand ICMR. Ten parameters are considered for calculating the WQI such as. pH,
Total Hardness, Total Alkalinity, Total Dissolved Solid (TDS), Calcium, Magnesium, Chlo-
ride, Sulphate, Nitrate, and Dissol ved Oxygen (DO) and al so cal culatethe seasonal varia-
tions of Physico-chemical parameterson thewater quality of Gorakhpur city. The spatial
distribution maps of the water quality index are prepared by using Arc Gl Ssoftware. Data
tabulation, Arithmetical calculation and diagrams are prepared in MSExcel.

Key Word: water quality index, physico-chemical parameters, water quality standards,
total dissolved solid,
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Introduction

Water isnecessary for al formsof life, -
ther human beingsor plantsor animals. And
thewater may beeither surfacewater or ground
water. But, by increas ng population of coun-
try andindugtridizations, thewater quditiesare
affected now aday. The polluted water is af -
fecting the public health and aquatic ecosys-
tems. Boththe natura processand human ac-
tivitiesinfluencethequality of surfacewater and
ground water. Water naturally contains dis-
solved substances, non - dissolved particul ate
matter and living organisms; indeed, such ma-
terialsand organismsare necessary Compo-
nent of good quality of water, asthey helpto
maintainvita biogeochemicd cydes. Thereare
few exceptionswherenatural ly occurring sub-
stancetrigger, water quality challengesdetri-
mental to human health (Van Halem et al.,
2009). Lakesand tanks are known to be eco-
logical barometersof thehedth of acity asthey
regul ate the micro-climate of any urban center
(Benjaminetd., 1996). Thequdlity of surface
water in an inland water bodies have a pro-
found effect on the ground water table and
ground water quaity of the nearby aquifersdue
to existence of direct interaction between sur-
faceand ground weter. Theenvironmenta con-
ditionsof any lake ecosystem depend upon the
nature of that |ake and itsexposureto various
environmental factors. Hence, surface water

quality dependsnot only on natural processes
(precipitationinputs, erosion, and weathering
of crustal material, etc.) but a so on anthropo-
genicinfluences(urban, industrid, and agricul-
tural activities) (Papatheodorou et d., 2006).
Thefragile ecosystem must maintain the state
of environmentd equilibriumwiththeexisting
surroundings particularly from aspecial pro-
Spectiveof human encroachment and pollution.
However, in recent decades, population
growth, agricultura practicesand sawagerun-
off from urban areas haveincreased nutrient
inputs; many foldstothelevd of their natura
occurrence, resultingin accel erate eutrophica-
tion (Choudhary et d., 2010). Aquatic organ-
isms need ahealthy environment to liveand
adequate nutrientsfor their growth, the pro-
ductivity dependsonthe physicochemica char-
acteristics of the water body (Vermaet al.,
2012). Thepollution of water isincreased due
to human population, industridization, theuse
of fertilizersin agriculture and man-made ac-
tivity. Water parameters such astemperature,
turbidity, nutrients, hardness, alkalinity, dis-
solved oxygen, etc. are someof theimportant
factorsthat determinesthegrowth of living or-
ganisms in the water body (Smitha, 2013).
Hence, water quality assessment involvesto
analysethe Physico-chemical, biological and
microbiologica parametersthat reflect thebi-
oticand abiotic status of theecosystem (Verma
eta., 2012).

Table 1: Water standards and recommending agencies.

Parameters Standards Recommended Agency
pH 6.5-85 ICMR/BIS
Total hardness (mg/l) 300 ICMR/BIS
TDS(mg/l) 500 ICMR/BIS
Magnesium (mg/l) 30 ICMR/BIS
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Cacium(mg/l) 75 ICMR/BIS
Sulphate (mg/l) 150 ICMR/BIS
Chloride(mg/l) 250 ICMR
Nitrate (mg/l) 45 ICMR/BIS
Dissolved Oxygen (DO) (mg/l) 5.0 ICMR/BIS
Total Alkalinity (mg/l) 120 ICMR

Source: Thakor, etd., 2011. Water Quaity Index (W.Q.1.) of Pariyg LakeDist. Kheda-Gujarat,

Current World Environment.

Poor water quality hasadirect impact on
water quantity whichisavailablefor drinking
inanumber of ways. Polluted water that can-
not beused for drinking, bathing, andindustry
or agriculture purpose effectively reducesthe
amount of usablewater within agiven area.
Notwithstanding, theuseof low quality water
(for example saline or brackish water) may
haveimportant and direct impactson produc-
tivewater such asirrigated agriculture, with
important effects on land degradation, crop
production and consequently on rural income
and food security. Around 700 million people
in 43 countries suffer today from water scar-
city, asituationthereisnot sufficient water re-
sourcesto satisfy long - term averagerequire-
ment of mankind (Falkenmark et al., 2001).
Unsafe domestic use, agriculture production,
mining activities, industria production, power
generation, and other factor can dter the physi-
cal, chemical and biological characteristicsof
water inwaysthat can threaten ecosystemin-
tegrity and human health. The major sources
of water pollution are human settlement, indus-
trial and agricultureactivity. Negativefactors
rel ated totheseactivity includesunhygienicdis-
posa and inadequatetreatment of human and
livestock wastes, deficient management and
insufficient treetment of industrial residues, in-
appropriate agriculture practices and unsafe

solid waste discharge. Over the 80 percent
sewagein devel oping countriesis discharged
untreated directly into water bodies (WHO,
2008).

Sudy area

Gorakhpur isone of thefastest growing
urban centersin tavai belt of Eastern Uttar
Pradesh, located at 26° 45' N to 26° 57' N
latitudesand 83° 22’ E to 83°32' E longitudes
(Fig. 1). Itissituated on the left bank of the
river Rohinat the confluenceof theriver Rapti
and Rohin. The National Highway No. 28
(Lucknow-Gorakhpur-Kasia) and National
Highway No0.29 (Varanasi-Gorakhpur) passes
through the southern part of the City. Thecity
withthegeographica areaof 152.80s0. kmis
dividedinto 70Administrative Wards (2011).
After the 1970'swith the establishment of the
Northeastern Railway Headquartersand other
Infrastructural development, major changes
havetaken place at every sector. Therailway
sationissituated inthemiddle part of thecity
at theheight of 79 meters. Thetopography of
thecityislargdy planwithamargind gradient
from Northto South. The dop decreasesfrom
themiddle of the city to east and west ward.
The height of the city ranges from 75 to 85
meter abovethemean sealevel (md). There
arenumerouswater bodieswithinthecity. The
biggest isRamgarh tal (Lake) situated inthe



Surface Water Quality in Gorakhpur City, Uttar Pradesh 11

South-Eastern part of the city. The neighbor-
ing areaof Ghantaghar near Basantpur isSitu-
atedinthewest of thecity at approximately 75
meter height. Itisthesecond largest city of East-
ern Uttar Pradesh after Varanasi in terms of
population growth. Thecity hasatota popu-
lation of 673,446 (census 2011) with an aver-
age density of about 4407 person/km2 which
islower than other faster growingmunicipa cor-
poretion, likeVaranas, Allahabad and Kanpur.

Objectives
Themain objectives of the present paper
are-

1. toanayzethe status of water quality
and their quality index of various sta-
tionsinthecity.

2. toknow thesource of water deteriora
tioninthestudy area.

M aterialsand methods

Present study is based on theboth primary
and secondary datawhichisgleaned fromthe
unpublished dissertation, somearticles, and
UPPCB that compiled Nationa Water Qual-
ity Monitoring Program publication serieswa-
ter quality for the year 2016. Water samples
have been anaysed for 10 physico-chemical
parameters such aspH, Tota Hardness, total
Alkalinity, Total Dissolved Solid (TDS), Cal-
cium, Magnesium, Chloride, Sulphate, Nitrate,
and Dissolved Oxygen (DO) areanalysed in
thelaboratory asper the standard procedures
of Bureau of Indian Standards (BIS), APHA,
1998 and dso cal cul ate the seasond variations
of Physico-chemical parameterson thewater
quality of Gorakhpur city. The WQI hasbeen
calculated by using the standards of drinking
water quality recommended by World Hedlth
Organization (WHO, 1992), Bureau of Indian

Standards (BI'S, 2003), and Indian Council for
Medical Research (ICMR, 1975). The
weighted Arithmetic index method has been
used for the calculation of WQI of thewater
body. Further quality rating or subindex (Qn)
hasbeen cd culated using thefollowing expres-
son.

Quality rating (Qn) = 100* [Vn - Vo] /
[Sn- VO] - (1)

Where,

Qn=Qudity rating for thenthwater qud-
ity parameter.

Vn=Egtimated va ueof thenth parameter
at agiven sampling station.

Sn=Standard permissiblevaueof thenth
parameter.

Vo =Ided vaueof nth parameter inapure
water.

Ideal valuesin most cases Vo = 0 except
in someparameters such aspH and dissolved
oxygen. Cdculaionof qudity ratingfor pH and
dissolved oxygenis 7.0 and 14.6 mg/l respec-
tivey.

Calculation of quality ratingfor pH

For pH theideal valueis7.0 (for natura
water) and apermissiblevalueis8.5. There-
fore, thequdity ratingfor pH iscaculated from
thefollowing equation:

Qn =100 [Vn (pH) - 7.0] / [8.5 - 7.0]
.......................................... (i)
Where, Vn (pH) = observed valueof pH.

Calculation of quaity rating for dissolved
oxygen

Theided Vaduefor dissolved oxygenis14.6

mg/l and standard permissiblevaueis5mg/l.
Therefore, qudity rating isca culated fromfol-
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lowing equation:

Qn=100[Vn (DO) - 14.6] / [5 - 14.6]
............................................ (iii)

Calculation of Relative weight or Unit
weight (Wn)

Unit weight hasbeen calculated by avaue
inversely proportional to the recommended
standard values Sn of the corresponding pa-
rameters.

Unit weight (Wn) =
Where, Wn = Unit weight of the nth

parameter.

Table2: Water Quality Status based on WQI.

Sn = Standard valuefor nth parameter.
K =Congtant for proportionality.

Theoverdl water quality index (WQI) has
been cdl culated by aggregating the quality rat-
ingwiththeunit weight linearly.

Water Quality Index (WQI)=a Wn
Qn/&awn

Where, WQI =Water Quality Index
Wn = Unit Weight of thenth parameter.
Qn=Quality Rating of thenth parameter.

Based onthewater quality index, statusof
water quality can beclassfied asfollowing:

Sl. No. Water Quality Index Status of Water Quality

1 0-25 Excellent Water Quality

2 26-50 Good Water Quality

3 51-75 Poor Water Quality

4 76 - 100 Very Poor/Severe Water Quality

Discussion and results

WQI isestablished through the measure-
ment of variousimportant physicochemica pa
rameters of the surface water. The physico-
chemica parametersof ninedifferent stations
(Ramgarh Tal (West), Nausar, Ramgarh Tal
(East), Shivpur Sahbazganj, Chargawan,
Shaktinagar, Rajendranagar, Purdilpur,
Humayunpur North) are summarized.

Someremarkablevariations of physico-
chemica dataareobserved at dl theninegtes.
The water temperature fluctuates with the
change of season and other factors. Thesum-
mary of al theresultsintheform of water qudity
index at different sampling locationsis pre-
sented intable6. Thewater quality index val-

uesismorethan 100 or aboveitisunsuitable
for drinking purpose and value below 50 in-
cessantly change into good water asrecom-
mended by WHO. Thewater qudity index is
classified into excellent, good, poor, and very
poor/severe based on values ranging from
42.86t081.80in 2015 and 56.27t0 78.24in
2017. Itisalso observed that there are spatia
vaiationswithintheregion. Riverisadynamic
system and pH isvita for river ecosystem. pH
greater than 8.5 causes bitter test or sodalike
test. Eyeirritation and exacerbation of skindis-
order isalso caused when pH isgreater than
11. Itisobservedthat pH valueisranging be-
tween 6.3 (Shivpur Sahbazgan)) to 7.9 (Rapti
river) in 2015 and 6.0 (Rapti river) to 8.0



Surface Water Quality in Gorakhpur City, Uttar Pradesh 13
(Purdilpur) in2017. Accordingto Bureau of  rangingfrom6.0t0 8.5.
Indian Standard thisiswithinthedegrablelimit
Table 3: Physico chemical parameters of surfacewater samples (mg/l) except pH, 2015.
Sampling Siteg Source of water| pH | TH [ TDS{Mg | Ca | SO, | d NO, DO | TA
Ramgarhta |tal 721541266 |26.0| 36.0| 140 | 296 | 16.0|59 | 110
(East)
Nausar Rapti river 791200(300 |284 | 452 | 244 |550( 26.0|5.0 | 118
Ramgarhta |tal 6.8|1741242 1180|521 | 31.2 320 19.0|6.2 | 148
(West)
Shivpur GordhoiaNala | 6.3 192 (211 |21.1 | 446|583 |470| 120|169 | 131
Sahbazgan
Chargawan |Pond 69248341 (148|324 | 252|692 09.0|78 | 119
Shakti Nagar [GordhoiaNala | 7.1 [ 310|386 (234|378 | 40.7 | 78.1| 15.0|6.7 | 167
Rajendra Pond 69| 211 |297 |12.6 | 28.7 | 139 | 395 | 08.0|8.2 | 102
Nagar
Purdilpur Pond 751203317 |21.7 | 412 | 26.3 | 516 | 140|163 | 153
Humayunpur |Pond 771335344 (269|445 | 312 |56.7| 21049 | 112

Source: Rai, A. K., 2016. Assessment of
Physico-chemica Water Quality Parametersof
SurfaceWater in Gorakhpur City, Dissertation,
Department of Civil Engineering, Madan
Mohan Malviya Technical University,
Gorakhpur.

(Note: TH-Total Hardness, TDS-Total
Dissolved Solid, Mg- Magnesium, Ca- Cal-
cium, SO,-Sulphate, Cl- Chloride, NO,-Ni-
trate, DO-Dissolved Oxygen, TA- Total Al-
kdinity.)

Inthefew sampling Siteshardnessin water
is also above the desirable limit (300 mg/I
CaCQ,) but within the permissiblelimit (600
mg/l CaCO,). It rangesfrom 154 mg/l to 335
mg/l in2015and 240 mg/l to420mg/l in2017,
Maximum hardnessisfoundin Purdil pur (420

mg/l), and Ramgarh tal (West) (380 mg/l).
Most of the sampling sitesare above the de-
grablelimitin2017. TDSisanimportant indi-
cator of overall water quality; reflectinginor-
ganic sat and organic matter in water bodies.
There arefour sampleshaving values above
thedesirablelimit (300 mg/l). They arePurdilpur
(317 mg/l), Chargawan (341 mg/l),
Humayunpur (344 mg/l) and Shakti Nagar (386
mg/l) in 2015 but eight sampleshaving values
morethandesirablelimitin2017. Itisshowing
thegradually increase of TDSin surfacewater
in Gorakhpur city dueto unplanned discharge
of domestic wastewater into water bodiesand
random disposal of municipa waste.
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Table4: Physico chemical parameters of surfacewater samples (mg/l) except pH, 2017.

Sampling Sites{Source of water |pH |TH |TDS|Mg | Ca | SO, | d NO,|DO | TA
Ramgarhtal |ta 7.7 320|410 {220 |44 |8 |10 | 3B |7 128
(East)

Nausar Rapti river 6.0 |240 |210 |195 (34 |41 |8 | 2 |5 121
Ramgarh Tal [Ta 75 1380|365 |360 (47 [ 76 |91 | 40 |3 140
(West)

Shivpur GordhoiaNala |7.0 {310 |448 |250 |38 (62 |5 | 31 |3 139
Sahbazgan;

Chargawan |Pond 65 |275|380 {200 |26 |81 |42 | 27 |4 90.0
Shakti Nagar |GordhoiaNala |7.0 (284|400 (280 |35 |61 |62 | 28 |3 130
Rajendra Pond 70 |310 |[345 (240 |21 (67 |38 |4 |4 105
Nagar

Purdilpur Pond 80 |420 |425 |390 |5 |92 |95 | 47 |3 138
Humayunpur |Pond 7.7 1360|355 31042 [65 |90 | 36 |3 132

Source: Sampletested by author inenvironmental lab, MMM technica university, 2017

Most of the sampling siteswere magne-
siumisfound high compared tothedesirable
limit of Bureau of Indian Standard (20 mg/I)
but withinthe permissiblelimit (30mg/l). The
highest vaueisfoundinriver Rapti (28.4mg/l)
andlowestis12.6 mg/l at RgendraNagar in
2015. Average concentration of magnesumis
27.17mg/l in 2017; itisabovethedesirable
limit also. Concentration of ca cium rangeshbe-
tween 28.7 mg/l to 52.1 mg/l at dl the stations
in 2015 and 26.0 mg/l to 56.0 mg/l in 2017.
Theaverageca cilum concentrationis40.28 mg/
[in2015and 38.11 mg/l in2017. Itisshowing
the cal cium concentrationinwater isdecresse.
High concentration of chlorideisobserved at
Shakti Nagar (78.1 mg/l), Chargawan (69.2
mg/l), and Humayunpur (56.7 mg/l) in 2015,
whileRamgarhtd (East) (110.0mg/l), Purdilpur
(95.0mg/l), Ramgarh tal West (91.0mg/l) in
2017. All thelocationswere chlorideisfound

withinthedesirableand permissiblelimit both
in 2015 and 2017. M ost of thelocationswere
dissolved oxygenisfound abovedesrablelimit
(5.0mg/l); except Humayunpur. Highest con-
centrationis8.2 mg/l at Rgendranagar fol-
lowed by Chargawan (7.8 mg/l), Shivpur
Sahbazganj (6.9mg/l), Shakti Nagar (6.7 mg/
), Purdilpur (6.3 mg/l), Ramgarh tal West (6.2
mg/l) and Ramgarh td East (5.9 mg/l) etc.

Study also revealsthat concentration of
average dkalinity quitebelow the permissible
limit. There are four samples which have
crossed thedesirablelimit (120 mg/l).

Water quality index

Water quality index (WQI) provides a
snglenumber that expressesoverd| water qual-
ity at acertain location and timebased on sev-
eral water quality parameters. The objective
of water quality index isto turn complex water
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Table5: Calculation of water quality index of Ramgarh Tal (East) 2015 and 2017.

Sr. | Parameters | Observed |Standard | Quality Rating | Unit Weight Wn*Qn
No Vaue Value(Sn)| (Qn) (Wn)
2015 | 2017 2015 | 2017 (2015 |2017 |2015 |2017
1 |pH 720 | 7.70| 6.5-85 |13.33 | 46.66 |0.2943 | 0.2353|03.92 |10.98
2 | Total Hardness|154 320 | 300 51.33 | 106.6 |0.0083 | 0.0067 |00.43 |0.714
3 | TDS 266 |410 | 500 53.20 | 8200 [0.0050 | 0.0040[00.27 |0.328
4 | Magnesium 26.0 | 220| 30.0 86.67 | 73.33 |0.0834 | 0.0667 |07.23 |4.891
5 | Cadcium 36.0 |44.0| 75.0 48.00 | 58.66 |0.0334 | 0.0266|01.60 |1.566
6 | Sulphate 140 | 85.0| 150 9.333 | 56.66 |0.0167 | 0.0134|00.16 |0.759
7 | Chloride 296 [ 110 | 250 11.84 | 44.00 |0.0100 | 0.0080(00.12 |0.352
8 | Nitrate 16.0 | 45.0| 450 35.56 | 84.44 |0.0556 | 0.0444|01.98 |3.749
9 (DO) 590 | 5.00| 5.00 90.63 | 79.16 |0.5004 | 0.4000|45.35 |31.664
10 | Total Alkalinity | 110 | 120 | 120 91.67 | 5833 [0.0208 | 0.0167|01.91 |1.781
aoQn= awn= Wn* Q=
491.55| 689.84 [1.028 | 0.8219|62.963 |56.784
Water Quality Index (WQI) =aWnQn/ & Wn
WQI (2015) = 62.9636/1.028 WQI (2017) = 56.784/0.8219
=61.254 =69.095

Source: Computed by the author

qudity dataintoinformationthat isunderstand-
able and used by the public. A water quality
index based on some important parameters
providesasingleindicator of water quality.

Ingeneral, water quality indicesincorpo-
rate datafrom multiplewater quality param-
etersinto amathematical equation that rates
thehedth of awater systemwith number. Phys-
cochemical propertiesof water inany aguatic
ecosystem arelargely governed by theexisting
meteorologica conditionsand are essentid for
determining thestructural and functiond status
of natural water. WQI is established through

the measurement of variousimportant physi-
cochemical parameters of the surface water.
Thevduesof variousphys cochemica param-
etersfor theca culation of WQI are presented
inTable5. Thevaueof WQI showsthe higher
percentage of poor water quality category of
surfacewater in 2015 but quitincreasein 2017.
Poor water quality observed at Civil Line2,
M ahadeo Jharkhandi, Shivpur Sahbazganj,
Shakti Nagar, Purdilpur, in 2015 but qudlity of
water at Mahadeo Jharkhandi and Purdil pur
location have deteriorate as sever conditionin
current Stuation.
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Table6: Result of samplesand their water quality index.

Sampling Stations Water Quality | Status of Water Quality | Status of
Index (2015) Water Quality | Index (2017) Water Quality
Civil Line2 61.25 Poor Water 69.09 Poor Water
Quadlity Quadlity
Nausar 81.80 Sever Water 72.28 Poor Water
Quadlity Quadlity
M ahadeo Jharkhandi 59.48 Poor Water 76.45 Sever Water
Quadlity Quadlity
Shivpur Sahbazganj 65.18 Poor Water 68.72 Poor Water
Quadlity Quadlity
Chargawan 45.45 Good Water 59.90 Poor Water
Quadlity Quadlity
Shakti Nagar 56.42 Poor Water 62.33 Poor Water
Quadlity Quadlity
Rajendra Nagar 42.86 Good Water 56.27 Poor Water
Quadlity Quadlity
Purdilpur 53.01 Poor Water 7751 Sever Water
Quadlity Quadlity
Humayunpur 76.80 Severe Water 78.24 Sever Water
Quadlity Quadlity

Source: Computed by the author

Thereareonly two stationshave observed
Good water quality such as Chargawan and
RaendraNagar in 2015 becausethese areas
wasnewly constructed and less settled but now
incurrent Situation, it has poor quality because
encroachment of settlement around thewater
bodies. It isalso observed that severe water
qudity isfound at Nausar and Humayunpur in
2015 and two other oneisaddedin 2017 such
asMahadeo Jharkhandi and Purdilpur. 1t may
possibleduetotheeffectiveionicleaching, over
exploitation and anthropogenic activitiessuch
asdischarge of effluentsfromindustria, agri-
cultural and domestic sector, more than 75
WQI showing the very poor or severe water

qudity inthecity whichisunsafefor domestic
uses. No onelocation hasfound good water
quality in2017(Table: 6).

Causesof water deterioration

During the past few yearsit has been rec-
ognized that runoff from stormsin urban area
isnot rainwater' intermsof qudity. Storm run-
off typicaly contains substantial quantities of
impurities; sothat it isamore serious source of
pollutantsinmany aress. Therearemany causes
of water deteriorationingenera butinthispa
per someimportant causes discussed in par-
ticular. Themainimportant cause'sare-

Indudgtrial waste
Industries produce huge amount of waste
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which containstoxic chemicasand pollutants
which can causewater pollution and damage
our environment. They contain pollutantssuch
aslead, mercury, sulphur, asbestos, nitratesand
many other harmful chemicas. Many indudtries
inthecity do not have proper waste manage-
ment system and drainthewastein freshwater
which goesinto river, canals etc. Thetoxic
chemicals have the capability to changethe
color of water, increase the amount of miner-
as, a so known as Eutrophication, changethe
temperature of water and pose serious hazard
towater organisms, that problemsfacingriver
Rohin & Rapti and Ramgarh tal. Concentra-
tionsof Nitrateand Sulphateare highinthis
areadueto established moreindustriesand dis-
chargethe r wastewater intoriver andtal with-
out treated.

Sewageand wastewater

The sewage and waste water that is pro-
duced by each householdischemically trested
and released into ponds and cana swith fresh
water, if it isnot treated than sewage water
cariesharmful bacteriaand chemicalsthat can
cause serious health problems. Pathogensare
known asacommon water pollutant inthe sew-
age. Sewersof Gorakhpur city house produce
several pathogensand it contaminates nearby
ponds such as Ramgarh Tal, Shivpur
Sahbazganj and Shakti Nagar because sewer
isjoinsthewater bodieswithoutrested. Small
leakagesfrom sewer linesin the Gorakhnath,
Rajendranagar, Rasul pur and Jungle Nakaha
are contaminate nearly ponds aswell asbe-
comeabreeding ground for insectsand mos-
quitoes.

Chemical fertilizer and pesticides

Chemicd fertilizersand pesticidesareused
by farmersto protect cropsfrominsectsand
bacteria; they areuseful for the plantsgrowth.
However, when these chemicalsaremixed up
withwater, produceharmful for plants, animas
and human hedth a o, chemicasmixesupwith
rainwater and flow downinto riversand ca
nals which pose serious damagesfor aguatic
life. Rapti and Rohinriver arefacing such a
serious problem becausetheseriverstransport
nemoursdissolved chemicass, and pesticides
likenitrate, sulphate, lead, and phosphorusfrom
nearby agricultura field. Thisis popularly
known as Non-point source of pollution.

M edical waste

Medical wasteisdefined aspotentidly in-
fectiouswaste materia sgenerated from health
care facilities, such as hospitals, clinics,
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physician's offices, dental practices, blood
banks, and veterinary hospitd gclinics, aswell
asmedical researchfacilitiesand |aboratories.
Many morehospitalsand privatedinic (include
Baba Raghaw Das Medical College and
NSCB Sadar hospital) In Gorakhpur city; it
produce huge amount of biomedical waste
daily by daily.

Urban development

Recent time, popul ation hasgrown rapidly
soincreasedemand for housing, food and cloth
inall over theworld. More citiesand towns
aredeve oped; they haveresulted inincreased
use of fertilizers to produce more food. In
Gorakhpur city, rapidly increase construction
activities, inadequate sewer collection and treet-
ment, encroachment by the people around
natural water bodiesresult reducetheir actua
area have create more problems related to
hedlth because water quality intheseareaare
not good for domestic purpose.

Municipal waste

Themunicipa solidwastesin Indiaenor-
mous quantitiesgenerated every day andit has
cregting severe problemscontinue. Eventhough
only 31% of Indian population residesin ur-
ban areas, thispopulation of 377 million (Cen-
susof India, 2011) generatesagigantic 143,449
metric tons per day of municipal solid waste,
as per the Central Pollution Control Board
(CPCB, 2014-15) and thesefiguresincrease
every day with anincreasein populaion. Same
conditionsarefacing Gorakhpur city because
rgpidincreasein population from countryside.
It produce huge amount of municipa wastein
thecity. Thereisnot proper treatment system
prevailing for garbage. It dumped around low-
land area such as Laldiggi, Rajendranagar,

Nausar, Trangportnagar, Gordhoianada, aswell
asalongtheNH. 28.

Concluson

Thewater quality index method ismore
methodical and it facilitatesthe comparative
eva uation of water qudity of several sampling
sites. Itisfound that 25 percent of the surface
water inthesampling siteisof poor quality and
22 percent is of severe quality, only 18 per-
cent of thesurfacewater isof good quality. It
isalso observed that quality of water deterio-
ratesin the eastern outer and southern outer
periphery of thecity. Thus, itisclear fromthe
present study that water quality index vauefor
some of the sampling sitesin Gorakhpur city
arewithinthepermissblelimitwithmost of the
caseswere proper treatment is essential be-
foreusingit for various purposes. Water qual-
ity anadysisrevea ed that water isgetting pol-
luted from different sources such asindustrial
effluents, domestic sewage, medicd waste, and
garbagedisposal inwater bodies. Didtillation,
lon exchange, ultraviolet radiation issome of
the techniques can be applied toimprovethe
quality of water inthecity.
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Socio-Economic Dimensions of Workersin the Vicinity
of Bellary-Iron ore Mining Region, Karnataka :
An Empirical Sudy

L. T. Nayak!

Abstract

To achieve rapid economic development, many countries resort to various activities
to exploit natural resources. One such activity ismining. It hasthe potential of contribut-
ing to the development of areas endowed with the resources. Bellary district is endowed
with abundant mineral resources of international standard includingiron ore, manganese
ore and limestone. Keeping this background the investigator determined to examine the
socio-economic conditions of the people who areresiding closeto theiron ore excavation
area and environmental measuresfollowed by mineleasers. Present study is purely based
on primary data collected from field survey by selecting 80 non - mining people from
sixteen villages by using questionnaire schedule. In addition to these, 19 private and 2
government iron ore company owners were interrogated to understand the mitigation
measures adopted by the lease holders and facilities and safety measures provided to the
workers. It isproved that local people are suffering from acute air borne (67.5 per cent)
diseases like asthma, cold, cough and water borne (21.3 per cent), diseases namely diar-
rheal, skin and eye burning, fever and others (11.3 per cent). It is also proved that the
local people are economically benefited from the mining but at the same time they face
problems related to social aspects like health, potable water, and death due to accidents
(52.5 per cent responded yes) at least 01-02 accident in a week

The small and medium land holders have lost their agricultural land which has been
taken by mine owners on lease base for dumping yard, parking and other purpose. It is
clear that mining affected the productivity of the land and yield of crop have decreased to
a greater extent. Smilarly, mining lease holders have not properly adopted the environ-
mental protection measure.

1 Associate Professor and Head, Department of Geography, Karnatak Science College, Dharwad,
Karnataka-580001, Email: lokeshnayak t@yahoo.in Cell. N0.9448746967
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Introduction

Minerascongtitute animportant source of
raw materiasfor most of thebasicindustries
necessitating their exploration fromtheearth.
It generatesempl oyment opportunities, income
to the state exchequer and foreign exchangeto
the nation producing theminerals. But the ex-
traction and processing of oresand minerals
lead to widespread environmenta pollution.
Thus, miningisessentialy adestructive devel-
opmentd activity whereecology suffersat the
cost of economy. Asaresult, peoplein that
areahaveto suffer from many environmental
and hedth hazards(Minati Sahoo, 2013). Min-
ing remains one of themost perilous occupa-
tionsintheworld, both interm of short term
injuriesandfatalities, but also duetolongterm
impacts such ascancer and respiratory condi-
tionsnamely silicosi sasbestosisand pneumo-
conioss(Stephensand Ahern, 2001). Theen-
vironmenta deterioration caused by miningoc-
cursmainly asaresult of ingppropriate, unsci-
entificand unethical working practicesand poor
rehabilitation messures.

Mining hasanumber of common stagesor
activities, each of which haspotentialy-adverse
impact onthenatura environment, society and
cultura heritage, health and safety of miners,
and communitieslivingin close proximity to
mining operations (Kitula, 2005). Thishasat-
tracted theattention of environmentd enginears,
medica practitioners, researchersand planners
throughout theworld and attemptsare being
madeto makeair, water and aimosphereclean.
Thesocid and environmentd impactsaremore
pervasive in regions where operations are
newly established or closing down.

The participation of womenworkersinthe
production activitiesisadevel opment indica-
tor. Thegrowing literature on environmental
justice arguesthat the poor peopleand com-
munities suffer economically and socially
(Hatfield, 2000).The poverty istheforemost
determinant of ill health being exposedto many
environmenta problems. Thewomenareclose
to nature than men (Pratt, 2000). The partici-
pation of womenintheproductivesectorsshal
improvetheir both the social and economic
environment (Siddique and Roy, 2009).

Assmilativecapacity istheleve of human
activity (including population dynamicsand
economic activity), whicharegion cansustain
at acceptable"quality-of-life" level. Thishas
morespecificrdevancetoaregionwherelarge-
scalemining activitiesarebeing conducted and
further expansionisbeing planned. Thisisso
becausetheability of the environment to sus-
tain particular levelsof activity might havebeen
aready exceeded inthearea (ICFRE, 2004).
Inthisregard evaluation of theass milativeca
pacity of aregion isnecessary to understand,
whichisessentially determined dong with so-
cia, economic and environmenta aspects, and
their relative contributionin maintaining quaity
of life.

Sudy area

Bdlary didrictislocated inthe Eastern part
of Karnatakadtate. It pansover anarea 8,447
sg.kms. The study arealiesbetween 14° 33”
North and 15°50” North latitudes and 75°42”
East and 77° 10” East longitudes (Fig.1). To-
pographically theregion hasarugged terrain
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covered with scanty vegetation. TheDigtrictis
bounded on the north -west by Gadag district,
on the north by Koppal district, onthenorth -
east by Raichur district and onwest by Haveri

L. T. Nayak

district, on the south is Davanageri, on the
south-east isChitradurgadistrict of Karnataka
state, and on the east by Anantpur and Kurnool
districtsof AndhraPradesh.

TWABOE 78" 000 E T I80'E

18" E0.0E TEAn0E

6N -

TR

LOCATION MAP OF BELLARY DISTRICT

15 4508

IS 1BON

150 WO
R &
- L
&
\-{" 147 4500
o N iy % f
£
% o &
bt L
T3 45,08 TE 00D E 76 15.0°8 B S0.0E TE ABOE T 00.0E

BELLARY

Different hill ranges with mining area in - "Bellary district

157 .28"

L |

RISt L L

Location of sample villages in the vicinity of mining region

15 051

{prasasty,

\ it Pradus . |
T 167 5¢

INDEX
Geid Scale: dcme SKm
@ Talukh Hendguaiers

1500t .. 76
6200

| Mining Ranges
M Sampling Locaticns




Sacio-Economic Dimensions of Workersin theVicinity of Bellary-Iron ore Mining Region, Karn..... 23

Objectives
» Toassessthe socio-economic condi-
tion of peoplewho areresidinginthe
vicinity of mining areaand perceptions
of local community about theenviron-
menta impact.

* To identify the diseases prevalent
around themining areaduetoiron ore
miningactivities

» Totraceout theconditionsof thesmall
land holdersand yield of thecropswho
gavether agricultural land onalease
basi sto private mining companies.

* Toexaminetheroleof environment
friendly mining practicesby leesehold-
ersfor sustainablemine.

Hypotheses

To achieve the above mentioned objec-
tives, thefollowing hypotheseshavebeenfor-
mulated.

» Theminingactivitieshavesignificant
impactson livelihood of loca commu-
nities

» Therateof infection and respiratory
tract infectionsdiseasesamong resi-
dentsisinversely related to distance
fromthemines.

*  Smdl land holdersareexploited by the
private mining companies by taking
their agricultural land onaleasebase
that becomesuncultivable.

Databaseand methodology

The present study is purely based on pri-
mary datacollected by using combination meth-
ods, including participatory rural appraisal
(PRA), participant observationsand formal
surveys. The data collected includes back-

ground information of respondents, avareness,
perception and effects of mining.

To collect the primary dataon non- min-
ing peoplesxteenvillageswere selected based
on random sampling. Five peoplefrom each
village of sixteen villageswere selected ran-
domly andinall 80 non - mining respondents
wereinterviewed by usng questionnairesched-
ule. Inadditionto these, ownersof mining com-
panieswereinterviewed to understand thefa-
cilitiesand safety provided to theworkers. In
thisregard 19 private companies and 2 gov-
ernment iron ore companieswerevisited to
gather therelevant information. Therewere
formal interviewswith thevillage panchayat
membersand other leadersin the surrounding
aress.

Social dimensionsof respondents.

Toknow thesocid statusof thenon - min-
ing peopleeducationa quaification, distance
of villagesfrom themining sites, health condi-
tion and information regarding accidentshave
been taken into consideration.

Educationisthekey for building '‘human
capita' and'human capitd' isavita ingredient
inbuildinganation (Hagand Hag,2011). Qua-
ity of population can bejudged fromlifeex-
pectancy, level of literacy and level of techni-
cdl training attained by the peopleof acountry.
The education status of the respondents show
42 (52.5 per cent) non- mining respondents
aretheilliterates, 20 respondentsare educated
who learned up Secondary education ( 1 to
10th standard), 17 respondents have studied
up to PUC or Diplomaqualification and one
respondent has degree qualification to his
credit.

Health can be defined as a state of com-
pletephysical, mental and social well being of
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anindividual, and not merely the absence of
disease and infirmity (World Health Organiza-
tion, 2005). Peoplewho live closeto mining
areas drink water from surface and ground-
water sources contaminated by chemicd wastes
and other wastefrommining activitiesand may
also suffer fromrespiratory illnessesand hear-
ing problems. Iron oreminingisthemain oc-
cupation and thisrampant mining activity has
created unhedthy situationsintheBellary dis-
trict.

Thesurveyed datadisplaysthedisturbance
of daily activitiesof local peopleandtheir hedth
conditioninthestudy area. Ironoreminingisa
dusty occupation in theworld which creates
many health problems. Out of 80 peopleinter-
viewed, 71(88.8 per cent) people told that
mining activitiesaredisturbingthar daily activ-
ity and remaining 9 (11.2) respondents stated
that miningisnot disturbingtheir daily activity.
In addition to that, 70 (87 per cent) people
told that dueto rapid mining activitiestheir
health condition is not good and 10 (13 per

cent) respondents stated that their health con-
dition wasnot affected by themining. Most of
theearlier sudieson mining and itsassociate
activitiesproved that mining deteriorateshedlth
conditionsand creates several problemslike
lessprecipitation, agricultura loss, hedth prob-
lems, and other problems. The present study
IS not an exception to it. Many people fre-
quently fall sick and visit hospitalsfor treat-
ment and spend lots of money for treatment.

Ingeneral, inthemineregion peopleface
ar borneand water bornediseaseslikeasthma,
diarrheal, skin and eye burning, fever, cold,
cough and others. Out of 80 respondents 54
(67.5 per cent) were suffering from asthmaand
diarrheal followed by skin and eye burning
problems, 17 (21.3 per cent) and 9 (11.3 per
cent) respondents were suffering from fever
regularly and cold and cough related di seases,
respectively. Thisanaysisclearly showsthat
thepollution created by mining activitiesinthe
study areahave cause severd diseases(Fig.2).

Skin and Eye Burning
21%

PEOPLE SUFFERING FROM MAJOR DISEASE DUE TO MINING OPERATION

Fever, Cold and

Asthma and
Diarthoeal

—
58%

Wedfareandfinancia assstanceprograms
carried out by the mining companiesfor the
better health of the peoplein the study area
has been collected. Out of the 80 respondents

interviewed 67 (83.8 per cent) opined that no
mining company addressed the basi ¢ needs of
the hedlth of the community living around the
mining region and did not undertakethehealth
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campaign programmesand theremaining 13
(16.3 per cent) peopleanswered positively that
companies havetaken care about the heal th of
the people. On the other hand 72(80 per cent)
respondents stated that they havenot availed
any financia ass stancefrom the mining com-
pany or Government to consult thedoctorsfor
their ill hedlth, and 8 (10 per cent) respondents
stated that they had received meagre amount
from themining companiesto get trestment.

Fig.3 showsthe status of the hedth condi-
tion, and the number of peoplefrequently vis-
iting hospitd for trestment. Out of 80 respon-
dents, 46 (57.5 per cent) peoplesuffered from

sicknessand visited thehospital onceinaweek
for treatment, 12 (15 per cent) peoplefell sick
onceintwoweek, 20 (25 per cent) peopleféll
sick onceinamonth and 2 (2.5 per cent) re-
spondentsopined that they fal sck onceintwo
months. 19 (23.8 per cent) people spent Rs
3,000 to 10,000 per year towards the treat-
ment and 44 (55 per cent) people spent Rs
10,000 to 20,000 per year and remaining
17(21.3 per cent) respondents spent morethan
Rs.20,000 per year for the treatment. It re-
ved ed that many peoplefal sck frequently and
spent huge amount towards heal th treatment.

PEOPLE FREQUENTLY VISITING HOSPITAL FOR TREATMENT

asejuad.rad

Oncein a week
week

Thedistance of the non-mining residents
fromtheminegteisvery crucid indetermining
theprevadenceof mining related pollutionand
diseases. It was established that the rates of
mining related pollution and diseases decrease
asonemovesaway from minesites. Tofind
theimpact of mining activity on the surround-
ing areaand peopleliving therethe datawas
collected on distancebasisi.e. 2-8 kmsdis-
tancefrom the mining sitesto respondents vil-
lage. 38 respondents arelocated 2 km away
from the mining areawhich accounted for 47
per cent of thetotal samplesand 25 (31.3 per
cent) respondentsreside 2to 4 km away from
themining area. It ispertinent to mention that
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60 respondents were selected from the area
near themining steto know theeffect on nearby
villages. Generdly thevillageswhicharel ocated
closeto mining siteundoubtedly aremost &f -
fected. 12 (15 per cent) respondents stayed at
adistance of 4 to 6 km, 3 (3.8 per cent) re-
spondents resided between 6 to 8 km and
2(2.5 per cent) respondents arelocated 8 km
away and theimpact ismeagre.

Asthereisheavy trafficand with nore-
striction onthe speed of trucksfrom theiron
ore minesto thesmeltersmany accidentshave
been reported causing environmenta damage
and human loss. Because of the heavy traffic
and competition between thetruck driverson
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the roads many accidents have been reported
and these acci dents have created horrible con-
ditiontothelocd peopleintheregion. Therate
of accidentsthat have occurred during trans-
portation of orefrom mining siteto smelting
industry wasa so collected. Of the80 respon-
dents42 (52.5 per cent) opined that thetrans-
portation creates ahorrible condition in the
areq, at least one accident caseisreportedina
week. 20 (25 per cent) respondents answered
one casein two weeks, followed by 17 (21.3
per cent) respondents stated that onecasein
three weeks period and 1(1.3 per cent) re-
spondent argued that the regularly minor acci-
dents take place in the area. One of the re-
spondents, asenior citizen of Galemmanagudi
villagestatedthat helost hiswifeandsisterina
drastic road accident in front of hishouse be-
cause of thefast movement of iron oretrans-
portingtrucks. Itisclear that theiron oretrans-
porting vehiclesparticularly, tippersand trucks
have created worst conditionsnear themining
areaand on theroad.

Economic dimensionsof respondents

Mining has an essential foundation for hu-
man devel opment through creation of wealth
(Acheampong, 2004). It has been argued that
mining can beafundamental economic road-
way for most of the countries especially the
developing ones. Mining hasled to growing
conflictsamong most communities displaced
by mining operationsand has evenincreased
thepresenceof socid vicesintheBélary dis-
trict. Belary digtrictisvery richin natural re-
sourcesin Indiaand has generated largein-
comefor local people. But most of the eco-
nomic benefitsare taken by the owner of the
mines. Moreover, the source of income of a
family dependsonthefamily membersinvolved
indifferent typesof economic activity. Agricul-

tureisamajor source of incomefor the people
inthe study region, which accountsfor 82 per
cent (66 respondents). 11 (13.8 per cent) re-
spondentsareworking asagricultural labour,
3areworkingasmining labor and oneeachin
Govt. and private sector.

Thestudy areahas more empl oyment op-
portunitiesin many sectorsindudingminingand
it has created job opportunity and economic
benefit to theloca people. Mining can have
positiveand negativeimpact onloca peoplein
respect of job opportunity. Out of 80 respon-
dents 45(56.3 per cent) people responded
positively that they had job opportunities oc-
casondly inthemining companiesandtheother
35 (43.7 per cent) respondents, opined no job
opportunity. Among the 45 respondents
38(84.4 per cent) people worked as mining
labor, 6 (13.4 per cent) people worked as
SDC and 1(2.2 per cent) person worked as
an officebearer. It isproved fromthefact that
themining sector isamaor economic activity
inthestudy areaand larger numbersof people
arewillingtowork inmining sector. Inthestudy
region many truck driversareassociated with
mining activity and there arereports of desth
andinjuriesdueto aseriesof accidents. But
none of the company or government authori-
tieshave given compensation to thevictim's
familiesthough the matter wasreportedinlo-
cal newspapers.

Thefactsreved thecondition of non- min-
ing family member of thosewho worked asa
truck driver, present physica condition of driv-
ersandfinancid assstancethat isgiventothem
by themining/government authoritiesinthearea,
Out of 80 respondents42 (52.5 per cent) re-
spondents stated that no one has worked as
truck driver in themining sector and while 38
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(47.5 per cent) respondents said yes for the
question. Thetruck driversphysica condition
obtained from the 38 respondentsindicated
that 5(13.15 per cent) truck driversarealive
andthar conditionisnormd, 8 (21.05 per cent)
driversarea so divebut therephysical condi-
tionisseriousand 25 (65.78 per cent) respon-
dents reported that truck driver arenot alive.
Of the total 38 respondents only 10 (26.31
mining truck driversreceived little compensa-
tionfromthe concerned authoritiesand remain-
ing 28 (73.68 per cent) respondents said no
financia ass stancewasgiven by the authori-
ties. Thisshowsthat inthemining sector, nei-
ther government nor mine owners take the
responsibility of thefamily of thelabourer or
truck driver after hisdeath.

Agricultureisthemain economic activity
of the district with 62 per cent of total geo-
graphicd area, of which 19 per cent isirrigated
by Tungabhadrareservoir. The condition of
agricultureinthestudy region needsimprove-
ment intermsof soil quality and productivity.
Themajor causefor losinginterestin agricul-
tureby Bellary district farmersisdust emission
fromthemining activities, lessrainfdl and the
economicgaininleasing agricultural land for
mininganditsallied activities. Many farmers
have abandoned agricultureand leased out the
agricultura land for mining. Themining lobby
isluring thefarmerswith assurancesthat the
land will berestored by fillingwith topsoil after
mining.

Norn- mining people, agriculturd land own-
ership, land leased for mining ownersand ba:
sisof land attained by ownersof mininginfor-
mation wasa so gathered during thefield sur-
vey. Out of 80 respondents, 67(83.8 per cent)
respondentshaveagriculturd land and there-

maining 13 (16.3 per cent) respondentsdo not
have agricultura land. Among the 67 agricul-
ture land holding respondents, 43 (64.2 per
cent) havegiventheir land onleaseto owners
of mining and 24 (35.8 per cent) farmershave
not giventheir landfor mininganditsallied ac-
tivities. Out of 43 farmers 10(23.3 per cent)
sold their land to the mines owners, and 29
(67.5 per cent) farmershave giventheir land
on lease basis. It is clear from this fact that
many mining compani eshavetaken the agri-
culturd land from thefarmer inmany ways.

The collected dataa so providestheinfor-
mation on purposeof agricultura land obtained
by ownersof minesand per acrevalueof agri-
cultural land taken by the ownersof minesin
thestudy area. Asfor this43farmershavegiven
different answers, among them 26 (60.5 per
cent) farmerstold that their land wasused for
dumping yard becausetheselandsarelocated
near mining pitsand traveling routes. 12 (27.9
per cent) farmerstold that intheirlandiron ore
was extracted by themining, 4 (9.3 per cent)
farmerstold that theland was mainly used for
vehicle parking and, finally 1(2.3 per cent)
farmer told that hisland was used for other
mining related activity by the mining compa-
nies. Besides, farmershavealso giveninfor-
mation related to per acrevaueof agricultural
land taken by the ownersof mining. Of the43
respondents, 12 (27.9 per cent) farmershad
giventheir land for onelakh rupeesper acre,
2(4.6 per cent) farmerssold their land for three
lakh rupees per acre and 29 (67.5 per cent)
farmershavegiventheir land for two lakh ru-
pees per acre. Itisclear from respondentsthat
mining hasaffected the productivity of theland
and yield of crop has decreased to a greater
extent.



28

L. T. Nayak

78.8
30
60
% 40 213

0 Y N :
Produchvity Uf%:ms increaser?due to mining

IMPACT OF MINING OPERATION ON AGRICULTURE YIELD

70
30
.|

Productivity of farms decreased
due to mining and associate activities

Fig. 4 showstheproductivity of farmsand
quantity of decreaseinyield dueto miningand
associate activitiesinthe study area. Out of 80
farmers 63 (78.8 per cent) had the opinion that
mining activity definitely decreased the produc-
tivity of farmsand 17(21.3 per cent) respon-
dents said that productivity of farmshas not
decreased dueto mining activitiesbutitisless
dueto natural causesi.e., rainfall affected the
agriculture. Of thetotal sample 34 (42.5 per
cent) farmersresponded that morethan three
quintal yield per acreisdecreased, 22 (27.5
per cent) respondents said that two to three
quintal per acre, 13 (16.3 per cent) respon-
dents said two quintal per acre and 11(13.8
per cent) respondents opined that agricultura
yield decreased one quintal per acre due to
unscientificminingactivity.

Diversion of agricultureland tomining has
resulted intheloss of productiveland to non-
productive uses. For severd years, theiron ore
exploited area and waste dumping area can-
not beusedfor cultivation. Inthisregard, after
banningtheillegd mining activitiesinthestudy
areamany farmerswho had giventheir land on
|ease agreement base to the owners of mines
have got back their land. 33 (76.7 per cent)
farmers havetaken back their land frommin-

ing companies after mining and 10 (23.3 per
cent) farmershavenot taken their land because
thefarmershavesold their land permanently.
Among the 33 land regained farmers 12(36.4
per cent) stated that land can be used for agyri-
cultural purpose, 7(21.2 per cent) farmers
stated that their regained land can't beused for
agricultural purpose, 6 (18.2 per cent) farmers
expressed that their land had became barren
and 8 (24.2 per cent) farmerstoldthat there-
gained land will take much timeto get back to
itsearlier status.

Factorsrelated to environment friendly
mining

Theenvironmentd setting of Bellary dis-
trict itself issemi-arid in natureand proneto
drought, asmajor part of thedistrictliesina
rainfal deficit region. Mininganditsalied ac-
tivities have affected thelocal environment
negatively. Mining cannot be donewithout de-
grading land and without affecting theexisting
environment adversely. Mining operation can
damage the environment and ecology to an
unacceptable degree, unless planned and ef-
fectively controlled. Environmenta effectsof
iron oremining are prominent in the communi-
tieswherefrom respondents viewswere ob-
tained. Someof them, asnoted by respondents,
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arediscussed here. Theimportant measures
tomaintainthesustainability of environment are
construction of silting tanks, Coir matting on
Dumps, Garland Drainretainingwallsaong
Dumps, Green bdtsor safety, watering onthe
roadsby water sprinkler to wash away thedust
accumulated onthetreeand thelike.

Opinionsdicited from samplerespondents
inthemining areaswererelevant to gaugetheir
awareness|evel sregarding the stepstaken by
mining companiesto control dust pollution.
Accordingly 70 (87.5 per cent) respondents
stated that mining companies spray water on
theroadsto prevent thedust and 10 (12.5 per
cent) opined that no company watered the

roads. In addition to this 20 (28.6 per cent)
respondents said that mining companieswere
spraying water every day whereas 31 (44.3
per cent) respondentssaid that it wasonly once
intwo days, 7 (10 per cent) respondentssaid
that it wasoncein threedays, 3 (4.3 per cent)
respondentssaid oncein four daysand 9 (12.8
per cent) respondentssaid that it wasonly once
inweek. Regarding covering of tarpleover the
loaded trucks 48 (60 per cent) respondents
saidyesand 32 (40 per cent) respondentssaid
no. It has been proved that peoplein there-
gion were aware of the need for precaution
measures by mining companiesto mitigatedust
pollution (Fig.5).

DUST CONTROL MEASURE UNDER TAKEN BY MINING COMPANIES
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Mines and Geology department is sup-
posed to monitor the mining | eases, methods
of extraction and maintenance of ore quality
etc. It hasbeen noticed that unhygienic condi-
tion prevailed over al most al mining camp,
andtheK arnatakastate pollution control board
officials need to visit the area frequently to
monitor the existing situation. Inthisregard
opinionsweresought from respondentsregard-
ing thefrequency of thevisitsof the pollution
control board officialsto thefield'sareas. Out
of thetota respondents59(73.7) and 63 (78.8

per cent) respondents stated that no DM G and
KSPCB government officidsvisted tothefied
respectively, and 21 (26.3 per cent) and
17(21.3 per cent) answered in the affirmative.
In addition tothis, people of theregion were
not satisfied with the officerswho made the
attemptsto minimizetheeffectsof miningon
the environment; 53 (66.2 per cent) respon-
dents were not satisfied about DMG and
KSPCB attempts towards the reduction of
adverseeffect of mining on environment. How-
ever, 27 (33.8 per cent) people expressed
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positive opinion about the good work done by
DMG and KSPCB inthestudy area. 29 (54.7
per cent) respondents stated that government
had done afforestation work in thevicinity of
mining regions, but maintenancewaspoor, 12
(22.6 per cent) respondentswere satisfied with
therehabilitation programmeswith theefforts
of mining companiesand the government to
producethedternativesfor thesupply of drink-
ing water to the communities and 4(7.6 per
cent) respondents spokeabout reviving of op-
eration methodsinthearea. 63 (78.8 per cent)
respondentswere not satisfied by the efforts
made by the government to reducethe envi-
ronmental impacts in the study area while
17(21.3 per cent) were satisfied.

I nformation related to mining lease hold-
ers

There were 122 iron ore mining leases
operating in the study areabut at thetime of
survey only few companieswereinvolvedin
mineoperation. Therefore, 21 ownersmanag-
ersof working mineswereinterviewed. Out of
21 companies visited for data, 9 (40.85 per
cent) leaseshave small size of mining areas,
i.e. below 50 hectares, 7 (33.33 per cent)
|eases have medium extent i.e. 50to 100 hect-
ares and remaining 5(21.80 per cent) leases
arelarger inextent (Table4.1). Out of 21 com-
panies, 6 (28.57 per cent) companies have
acquired agricultural land, anong them 2(33.3
per cent) companies usetheacquiredland for
dumping; whiletheremaining 4 (66.66 per cent)
companiesusesuch acquired landfor vehicle
parking, and the other 15 (71.42 per cent)
companiesdid not acquireagricultura land.

Green beltisone of thebasic strategiesto

mai ntai n asusta nableenvironment inthere-
gion, and thisstrategy isbeing maintained by

most of the companies. Safety zonesaround
themine periphery arerequired to stop the out
flow of theminewaste deposited at thedump-
ing yard asmost of minesareon hill topsand
are proneto erosion in the absence of proper
green betsaround them. Sinceiron oremining
inthedistrictismostly on hill topswith steep
dopes, aprogressivemining plan should bethe
only optionto mining ownersrather than open-
ingtheentirehill top area. 16 (76.19 per cent)
companies have maintained 7.5 meterswidth
with 1.5 hectaresareasaround aleasemining
area as a green belt and 5 (23.80 per cent)
companiesare maintaining 7.5 meterswidth
with 2.5 hectaresareaaround their minelease
areaasagreen belt. Maintenanceof green belt
around theminesisgood for the environmen-
tal concern; thegreen belt must beat least 15
meterswidefor above 25 hectareslease min-
ing area and 7.5 meters wide for below 25
hectares, for better protection of thesurrounding
environment.

Concludingremarks

Mining activity not merely awaking and
disturbing thedaily activities of thepeoplere-
sidinginthevicinity of mining areabut also
madethem suffer fromwater andair bornedis-
ease. Asthma, diarrhedl, skin and eyeburning,
fever, cold and cough problemsare common
inthisarea. Due to overloaded trucks and
uncontrolled speed theaccidentintheareais
guite common and financia assistanceisnot
giventothevictimfamily members. Itisperti-
nent to mention that thesmal | and medium land
holdershavegiventheir farmlandtothemin-
ing ownerson lease base for dumping yards
and excavation purpose. After compl etion of
lease period and exhaust of iron orethe same
land isreturned to the farmersthat have be-
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come barren and unproductive. It has been
observed that lot of dustisgenerated frommin-
inganditsallied activitieswhichaccumulateon
the standing cropsand runoff water from min-
ing areaislet into agriculturefield that isre-
sponsiblefor thedecrease of productivity. Eye
witness proved that mai ntenance of the Sus-
tainableand environmenta friendly miningin
the study areaisurgently needed andit can be
doneonly by adopting sustainability measures
namely Greenbelt, mechanized mine, Garland
dranretaningwal dong dump, Plantation over
terracing, Sltingtank, Check damwithrecharge
pits, Plantation over stabilized dump, tesk trees
planted over dump, Watering on theroad by
water tanker, Coir Matting on dumpsand the
like. Itisunfortunate to note that none of the
companies has adopted proper measures to
mai ntain sustai nability of environment.
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The Sudy of Land Use/Land Cover in Chunar Tehsll,
Mirzapur District using Landsat Data

Narender Vermat

Abstract

In this paper an attempt has been made to analyse Land use/Landcover change in
Chunar Tehsil of Mirzapur District in Uttar Pradesh using Geospatial technology.Land is
becoming a scarceresourcedueto immense agricultural and demographic pressure. Hence,
information on land use/land cover and possibilities for their optimal useis essential for
the selection, planning and implementation of land use schemes to meet the increasing
demands for basic human needs and welfare. In the present study two scenes of freely
available Landsat 5 and Landsat 8 (TM and OLI-TIRS) data of path and row 142/43 for
the years 1991 and 2013 have been used.Supervised classification with maximum likeli-
hood classifier has been performed to delineate the different landuse/landcover classesin
the study area. In all six classesviz. agricultural land, built up land, dense forest, scrub,
water body and barren land have been identified. The study shows sporadic changesin
the land use land cover of the study area between 1991 and 2013. There has been a
substantial declinein area under forest, scrub and barrenland. Most of it has been con-
verted either into built up land or agriculture. This can be attributed to the sporadic
growth of population and resulting expansion of agricultural activities.

Key words: landuse, land cover, landsat, supervised classification.

Introduction

Land, thefundamental factor of produc-
tion and economic development, isdynamicin
nature. Land useistheresult of complex inter-
action of society's cultural background, state
of economic development and its physical
needswith bio-physical characteristic of the

earth'ssurface. Land cover refersto the physi-
cal and biophysical cover ontheearth's sur-
face. Itincludesvegetation, water, desert, ice
and other physical features on the surface of
the earth. Land userefersto the arrangement,
management and modification of land cover

1 Assistant Professor, Department of Geography, Banaras Hindu University, Varanasi-221005
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type by anthropogenic activities. Particularly,
land useimpliesmanner and intent of manipu-
lation of thebiophyscd characteridticsof earth's
surface (IGBP-IHDP, 1999).

Theland use/land cover change detection
of aregionisan outcomeof natura and socio-
economic factors cultura or man-madefea-
turesand their utilization by manintimeand
gpace. Landisbecoming ascarceresourcedue
toimmenseagricultural and demographicpres-
sure. Hence, information on land use/land
cover and possibilitiesfor their optimal useis
essentid for the salection, planningand imple-
mentation of land use schemesto meet thein-
creasing demandsfor basic human needsand
welfare. Thisinformation aso assstsin moni-
toring the dynamicsof land useresulting out of
changing demandsof increasing population.

Land useisconstrained by environmental
factorssuch assoil characterigtics, climate, to-
pography, and vegetation. But it a so reflects
theimportance of land asakey andfinitere-
sourcefor most human activitiesincluding ag-
riculture, industry, forestry, energy production,
Settlement, recreetion, and water catchment and
storage. Land isafundamental factor of pro-
duction, and through much of the course of
human history, it hasbeen tightly coupled with
economic growth. Oftenimproper land useis
causing variousformsof environmenta degra-
dation. For sustainable utilization of theland
ecosystems, itisessentia to know thecharac-
teristics, extent and location, itsquality, pro-
ductivity, suitability andlimitationsof various
land uses. Land useis a product of interac-
tions between asociety'scultural background,
state, and its physical needs onthe onehand,
and the natural potentia of land on the other
hand. In order to improvethe economic con-

dition of theareawithout further deteriorating
thebio-environment, every bit of theavailable
land hasto be used in the most rational way.
Thisreguiresthe present and the past [and use/
land cover data of the area to be evaluated
carefully.

Inthispaper an attempt hasbeen madeto
analyse the pattern of land use land cover
changein Chunar Thesi| of Mirzapur digtrict of
Uttar Pradesh (U.P), between 1991 and 2013.

Objectiveof study

Themanobjectiveof thestudy istoanalyse
theland use patternin ChunarThesil in 1991
and 2013 and tracethe changesintheland use
pattern

M aterialsand methods

Inorder to fulfil the aboveobjectivefredy
available Landsat 5 and Landsat 8 (TM and
OLI-TIRS) dataof path and row 142/43 for
theyears 1991 and 2013 (Fig-1 A&B) have
been downloaded from the Global Land Cover
Facility (GLCF) website (http://glcf.umd.edu/
).Two scenes captured in the months of No-
vember 1991 and October 2013 have been
used for the present study. Sincethetimedif-
ferencein both the scenesfor the 2 years un-
der study islessthan 20 daysthereisnot much
seasonal variation inthe scenesto cause any
significant impact on theend result of theland
usechangedetection anadysis. As, datasetsare
geometrically and radiometrically corrected, dl
bandsof TM and OLI-TIRS dataare stacked
asasingle image for each scene, following
acquisition. Thedataset areprojectedinUTM
projection system (datum WGS 1984, 44N
zone)and masked for the study area before
classfication.
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CHUNAR THESIL, MIRZAPUR DISTRICT, U.P.

LANDSAT 5 TM IMAGE, 1991
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Figure 1 Landsat Images of Study Area

Supervised classification with maximum
likelihood classifier hasbeen performed to de-
lineatethedifferent landuse/landcover classes
inthestudy area. Indl six classesviz. agricul -
tural land, built up land, denseforest, scrub,
water body and barren land have beenidenti-
fied. Supervised classification providesunsat-
isfactory classification resultsresulting from
spectral confusion. Spectra similarity of vari-
ous objects causes such confusion. For ex-
ample, barrenland and agricultura fallow land
arecoften erroneoudy classfiedinto other dlass.
To overcomethisproblem, in post classifica-
tion process erroneoudly classified land use
classes have been reclassified to appropriate
classesthrough recodefunction based on digi-
tized polygonsof LULC classesobtained from
Googleearthimage. Thedigitized polygonsare
converted into AOI and within AQI, corre-
sponding classes of 2013 LULC image are

changed by recoding.Finally, to remove'salt
& paper’ noisethat quite often appearsindigi-
tal image processing, amajority filter (3X 3
filter) isemployed for thetwo classified im-
ages.

Therdiability of any overlay derived from
satelliteimage depends upon the accuracy with
whichtheimagehasbeen classified. Usingthe
accuracy assessment tool present in ERDAS
Imagine software an accuracy assessment of
the classified imageshasbeen performed. The
error matricesareplotted ascross?tabulations
of information obtained from classified maps
versusthe GPSdata. Overall accuracy, user's
and producer's accuracies and the kappa sta-
tisticareestimated fromtheerror matrices The
overal accuracy isestimated by takingthera-
tio between sum of themgor diagond eements
and the total number of pixels(N). Thefol-
lowing equationisused for determination of
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user's accuracy, producer's accuracy and
kappacoefficient (k):
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where, Nrissumof anyrow i and N¢jis
sum of any columnj inthe confusion matrix.

To understand the nature of land use/land
cover changes over aperiod of 22 years be-
tween 1991 and 2013 in the study areachange
detection anaysisusing the change detection
matrix tool in ERDAS IMAGINE has been
done. For theestimation of LUL C conversion,
aconfusion matrix isprepared in MS Excel
and net conversion (gain or loss) of each land
cover from/to other classesis estimated.

Sudy area

Chunar block liesinMirzapur didtrict, Uttar
Pradesh. It liesbetween 24° 48N and 25°14'N
latitudes and 82°40'E and 83° 10" longitude.
Theblock liesin eastern part of Mirzapur dis-
trict andisbounded by Varanasi districtinthe
north, Chandauli district in the east and
Robertsgan] block of Sonbhadradigtrictinthe
south. The river Ganga makes a physical
boundary in the north between Chunar block
and Varanad digtrict.

Geologically the study areais composed
of rock exposuresranging from pre-Cambrian
to the Tertiary period. Therock outcrops be-
long mainly to the Dhandraul quartzite, of the

Kamur group of Upper Vindhyan super group.
Therocksof thisgroup are moreor less hori-
zontally bedded and are characterized by deep
gorges. The Vindhyan system covers magjor
part of thedistrict. Vindhyan formationiscom-
posed of Kamur seriescomprising variegated
sandstone, quartzite & interceded sha ewith-
out margina aluvid cover. Physiographicaly
theareacomesunder theVindhyan upland area.
The Gangariver flowsinthe northern part of
thearea. The north and north western part of
theregionisflat flood plain mostly covered by
agriculture and settlement, whereasthe south
and south western part is mostly covered by
forest and barrenland.

Thesoil of theareaislight brownin colour,
whichisrichinorganic matter and non-calcar-
eousin nature. It dso consstsof clay and silt.
Theupland areaisrichinclay andtheriver sde
hasalluvium soil and clayey loam. Vindhyan
clayey loamiscalcareousin nature. The bar
deposition areahas coarse sandy soil.

Result and discussion

Table-1andfigure-2 showstheoverdl land
use pattern of the study areafor theyears 1991
and 2013 and the corresponding change in
2013 over 1991.From thetableit can be ob-
served that in the year 1991 barren land con-
stituted thelargest proportion of land use ac-
counting for 35 percent of thetota land cover.
Thiswasfollowed by agriculture 31 percent
and scrubland 24 percent. Forests constituted
only 7.36 percent, water bodies 6.11 percent
and built up area 3.06 percent of thetotal land
cover.
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Table-1: Chunar Tehsll Pattern of Land Use/Land Cover 1991, 2013

Landuse/Land Area ( km2) Change in Area(Km?2) Relative Change (%)
cover Class 1991 2013 1991-2013

Water body 84.12 96.61 10.4904 12.47
Forest 101.12 58.9 -42.6918 -42.01
Scrub 331.48 115.69 -215.7820 -65.07
Agricultural land 429.17 824.12 394.8426 92.00
Built-up 42.14 718 29.6124 70.18
Barrenland 488.34 311.89 -175.0720 -35.84

Source: Calculated by the author from classified Landsat TM 5 and Landsat 8 Images

In the year 2013 agricultural land ac-
counted for the maximum of 55 percent area
followed by barrenland 21 percent, scrubland
7.8 percent, built up area4.8 percent and for-
ests 3.9 percent of thetotal land cover. If we
analyse the pattern of change than it can be
seen that there has been asubstantial decline

inareaunder scrub, forestsand barrenlandin
2013 over 1991. These have reduced by 65
percent, 42 percent and 36 percent respec-
tively. Onthe other hand areaunder agricul-
tureand built up areahasgained themaximum
accounting for 92 percent and 70 percent in-
creasein 2013.

Table2: ChangeMatrix of Landuse/Land Cover in Chunar Tehsil 1991-2013 (inKmz2)

2013
LULC Water| Dense Agriculturd | Built-| Barren
Classes Body | Forest | Scrubland| Land up Land | Tota
Water Body 0.00| 0.08 0.67 0.63 26.44 | -38.31 | -10.49
Dense Forest -0.08 [ 0.00 5.98 36.01 0.37 041 | 4269
Si | Scrub -0.67 | -5.98 0.00 225.20 150 | -4.27 | 215.78
= Agricultural Land | -0.63 |-36.01 |-225.20 0.00 0.60 [-133.60 |-394.84
Built-up -26.44 | -0.37 -1.50 -0.60 0.00 0.70 | -28.21
Barren Land 3831 | -041 4.27 133.60 -0.70 0.00 | 175.07
Tota 10.49 |-42.69 (-215.78 394.84 28.21 |-175.07

Source: Calculated by the author from classified Landsat TM 5 and Landsat 8 Images

Table- 2 showsthe classwisechangema
trix of land use land cover changein 2013.
Fromthetableit can be observed that in 2013
while water body has lost 0.08km? area to
denseforest, 0.67 km? to scrubland, 0.63 km?

to agricultural land and 26. 44kn* to built-up
areg, it hasgained 38.31 km? land from barren
land thereby having a net positive gain of
10.49km?in 2013 over 1991. Similarly agri-
cultural land has gained a whopping 394.
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Figure 2 Land Use/ Land Cover

84 km? areaduring this period. Of this0.63
km? hasbeen gained from water bodies, 36.01
km? from dense forest, 225 km? from scru-
bland and 133 km? from barren land. How-
ever built-up land hasgained amarginal,0.6
km? land from it. On the contrary scrubland,
and barren land have had substantia reduction
intheir area. Scrubland has gained aslender
10.82 km? areafrom water body, denseforest
and barren land, asignificant proportion, 225.2
km? of its area has been converted into agri-
cultura land. Likewiseareaunder barrenland
hasa so reduced by 175 km?in 2013 much of
which (133km?2) hasbeen converted into ag-
ricultura land.

Accur acy assessment

Thereliability of any information derived
from any satellite datadepends upontheleve
of accuracy achievedintheclassfication of the
image. Accordingto Andersontheleve of ac-
curacy of any classified image hasto bemore

than 85 percent for attaining areliable map
based on that information. Kappacoefficient
and confusion matrix arethetwo most widely
used tools for assessing the accuracy of the
classified images. Table-3 providesthe confu-
sionmatrix of the 2013 classified map. In all

130 samplesfor different land use/land cover
classeswerecollected from thefieldusing the
hand held GPSinMay 2015. Theoveral ac-
curacy of theclassified mapisequal to 84.61
percent. Theproducer'saccuracy rangesfrom
aminimum of 70 percent for cropland to 100
percent for denseforest and water. Similarly
the users accuracy is 100 percent for dense
forest and water body whereasit is only 60
percent in case of barrenland. And the Kappa
coefficient isestimated at 80.97 percent.

Concluson

Inthe present study land use/ land cover
changein Chunar Tehs| of Mirzapur Didtrictin
Uttar Pradesh has been undertaken using
Landsat Data between 1991 and 2013. The
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Table 3: Confusion matrix and accuracy measures for 2013 classified map.

Reference | DF| SCR| AGRI| BRN| BU WTR Nri User's Accuracy
DF 15 0 0 0 0 0 15 100.00
SCR 0 21 4 3 0 0 28 75.00
AGRI 0 2 28 0 1 0 31 90.32
BRN 0 2 6 16 0 0 24 60.21

BU 0 0 2 0 2 0 24 91.66
WTR 0 0 0 0 0 8 8 100.00

Ncj 15 25 40 19 23 8 130

Producer's |100 | 84.00( 70.00] 84.21f 9545 100| Overall accuracy = 84.61
accuracy kappa coefficient (k) = 80.97

DF-denseforest, SCR-Scrubland AGRI-cropland, BRN-barren land, BU-built-up area, WTR- water
Source: Calculated by the author from classified Landsat TM 5 and Landsat 8 Images

resultsshow asubstantial changein Land Use/
land cover inthe study areain the period un-
der study. Whileareaunder forests, scrub and
barrenland hasregistered aconsiderable de-
clinetherehasbeen asporadicincreaseinarea
under built up and agricultural land. Thiscan
be attributed to the growth in popul ation that
hasnecessitated the need for expanson of area
under agriculture. A declineinforest coverisa
cause of concern however reduction in
barrenland indicatesapositivedevelopment in
land useinthearea. Further thestudy asobrings
tolight theviability of remotesensingin under-
taking land useland cover change detection
study. Thisissubstantiated from the accuracy
assessment result whichismorethan 80 per-
centinthiscase.
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Abstract

The agricultural land use refers to primary use of geographical area for different
purposes and activities. Land use is the surface utilization of all developed and vacant
land on a specific point at given time and space (Mandal, 1982). It is a very important
indicator of agricultural development. The land use analysis is an important aspect of
geographical studieswhich provides proper guidelinesfor regional planning and devel op-
ment and al so for future orientation of agriculture. Therefore, the study of land useand its
change has been carried out by many researchers and geographers at national and inter-
national level. The study reveals that marginal changes have occurred in all land use
categories except for the proportion of area under forests which has very low increase
from 0.02% in 1995 to 0.03% in 2014. Net sown area to total area has slightly declined
from 72.81% in 1995 to 71.81% in 2014, while area under non-agricultural uses has
negative change which decreased from 16 % in 1995t0 9.19 % in 2014. The main objec-
tive of the study is to find out spatio-temporal change of land use pattern in Azamgarh
district. The present study is based on secondary data. This data has been collected from
District Agriculture Office and District Satistical Magazine for the year 1995 to 2014.
After analyzing the data different relevant diagrams and maps are prepared.

Key words: land use, resource, agriculture, barren land, fallow land, net sown area.

Introduction

Today theresearchfocusisonthedynam-  cial and economicwell-being aswell asfor the
icsof land use. Land representsanimportant  sustained quality of land resources. Land use
resourcefor theeconomiclifeof amagjority of  isperhapsthe most basic concept of agricul-
peopleintheworld. Theway peoplehandle  tural economy. It isthe key to an understand-
and useland resourceisdecisivefor their so-  ing of geographic adjustment of agricultural

1 Narender Kumar, Senior Research Fellow, Dept. of Geography, BHU and
2. SeemaTiwari, Assistant Professor, Geography Section (MMV), BHU, Varanasi.
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resources. Moreover, regional land use pat-
ternsarethegeographica expressonof alarge
number of societd decisonsmadeat different
timesfor very different reasonswhich arere-
sponsiblefor an expansion of one category of
land useat thecost of theother. Although Land
use patterns, aredirectly related to physical

controlsyet, thereare several human and eco-
nomic elements, whichareresponsiblefor land
useanditsdistribution. It isthe set of varying
socid vauesand certainingtitutiona controls,
which create different patterns of land use
withinthelimitationsimposed by different agro-
physicd controls. Theimpact of physical fac-
torsissubtle and interwoven with spatio-eco-
nomic forces. Populationincreaseleadsto a
major shiftinthe pattern of land use. Land use
means utilization of landin aparticular area.

Land use pattern includes types of land and
how muchlandisbeing utilized under different
uses. Landisbasic resource of human society
andland useisthesurfaceutilization of al de-
veloped and vacant land on specific point at a
giventimeand space. Itisasystemdtic arrange-
ment of variousclassesof land onthebasis of
certansmilar characteristicsmainly toidentify
and undergtand their fundamentd utility, intelli-
gently and effectively satisfying the needs of
human society (Chowdaiah, 2001).

Itsimportance d soincreased dueto popu-
lation pressurewhich increased thedemand for
food and raw materials. Thus, the need for
optimum utilization of land in anintegrated
manner has assumed greater relevance. There-
fore, scientificregiond intensiveand proper use
of every parcel of land hasbecome essential.
Landsplanningonmicro level, based onland
usesurveysisthefirs stepin putting our lands
to themaximum use. Thenatureand intensity

of land useisclosdly rel ated to thetechnol ogy
adopted by man. Extension of agricultureland
with the hel p of technol ogy may cause con-
Siderablechangesinland use. Geography dedl's
withthe spatia relationship betweentheseas-
pectsand planning. Thisisbecauseland use
changesto meet avail abledemandsof theland
by the society inits new waysand conditions
of life. Thedemandsfor new usesof land may
beinspired by atechnological changeor by a
changeintheszecompodtionand requirements
of acommunity. Somechangesareshort linked
whereas other are more constant (Jackson,
1963).

Thestudy of land utilizationisof immense
vaueintracing out the past use of land and its
futuretrend. Only through the study of past land
utilization can onebeableto predict itsfuture
useand evolveland use planning of aparticu-
lar region. Land useinany region of theworld
variesduetothevariationsinthedistribution
of sunshine, rainfall, topography of theland,
drainage conditions, and soil characteristicsof
theregion. Thespatia differentiationinthese
elements affects the purpose of land usefor
agriculture. Beforetheusing of land, we have
to make proper planning. The practical pur-
poseintheuseof landisfor growing/cultivat-
ing cropsinharmony withtheenvironment. This
istorecord, thedistribution of land, put to vari-
oususesindifferent environmental and socio
economic conditionsand to record the chang-
ing needs and pressure of an ever increasing
popul ation. Themainfunction of planningisto
frameaguidefor land useinsuchaway that al
theavailableland resourcesare put to the most
beneficid usetogether withtheir conservation
for future generation. Themeaning of land use
sometimesredtrictsto varioususesof land, but
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initsuse, wefind over use, under useand mis-
use, which assist usto planinorder to attain
maximum utilizationof land.

Objectives
Thepresent study isaimed at thefollowing
objectives.
1. todassfyandandyzethevariousland
usecategories.

2. tofind out the devel opment block wise
variationsinland usepattern.

3. tofocus on the changeswhich have
taken place in land use pattern in
Azamgarh Didrict.

Data sour ceand methodol ogy

Thestudy isbased on secondary datataken
from Digtrict Satisticd Magazineof Azamgarh
District published by Economic and Statistics
Division, State Planning Institute, Lucknow,
Uttar Pradesh. Land use change hasbeen ana-
lyzed by block level considering the data of
1995 to 2013-14 year and the land use cat-
egoriesare based on the censusclassification.
The datahasbeen classified, tabul ated, pro-
cessed, anayzed and interpreted by applying
suitabl e statistical methods and cartographic
techniques. Devel opment block-wise propor-
tion of areaunder different |land use categories
has been cal culated and shown on map with
thehelp of piediagramsfor both thetime peri-
ods.

Sudy area

Azamgarh district (25°38'- 26°27' North
latitudesand 82°40' - 83°27' East |ongitudes)
is located in the mid-eastern part of Uttar
Pradesh. It cameinto existencein 1665. The

digtrict'snameAzamgarhiscoined onthename
of itsfounder Azam Khan. Thedistrict shares

itsboundary with Maunath Bhanjan ditrictin
theeast, Ghazipur (Fig. 1) digtrictinthe south
east, Jaunpur district in the south west,
Ambedkar Nagar inthenorth west, Gorakhpur
inthenorth and Sultanpur districtinthewest.
TheRiver GhagharaseparatesAzamgarh from
Gorakhpur and Deoriadistrict (Fig. 1). It cov-
ersan areaof about 4,053 square km. which
IS 1.80 percent of the size of Uttar Pradesh
state. The population of the district was
3939916 comprising of 1950415 malesand
1989501 femalesin 2001. In the 2011 cen-
sus, Azamgarh district had a population of
4616509 of which maesconstituted 2289336
andfemaes2327172.
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Classification of land use

Land use classificationsisthe systematic
arrangement of land onthebasisof certainsmi-
lar characteristicsmainly toidentity and under-
gandtheir fundamentd utilitiesinteligently and
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effectively. Censusof Indiahasclassified land
utilization into ninedifferent categories, butin
the present study these have been grouped into
fivemagjor land use categories asthe percent-
ageof areaunder individual categoriesisrela
tivelyinsgnificant [ Source: IndianAgriculture
inbrief (1997-98 edition) Directorate of Eco-
nomicsand Statistic]. Onthebasisof the sta-
tistical data abstracted from the sourcesre-
ferred, Azamgarh district may bedividedinto
fivemajor land use categories.1. Areaunder

forest 2. Areanot availablefor cultivation 3.
Other uncultivated wasteland excluding fallow
land, 4. Fallow land, 5. Net sown area, (area
under other categoriesarenegligible).

Inoverall Land use pattern of Azamgarh
districtin 2013-14, forest land had occupied
0.03 percent, Land not availablefor cultiva-
tion 16.09 percent, other uncultivable waste
land constituted 3.23 percent, falow land 9.83
percent and net sown areacovered 70.82 per-
cent areaof total reportingarea(Table:1).

Table: 1 Land use Patternin Azamgarh District- 1993-94to0 2013-14.

Sr. | Land use category Total Area | 1993-94 Total Area| 2014-15| Changes
No. (inhect.) (in %) (inhect)) | (in%) (in %)
Forest Land 101 0.02 110 0.03 0.01
Areanot Available for 58037 13.75 68236 16.09 2.34
Cultivetion
3. | Other Uncultivable
Waste Land excluding
falowland 9172 3.86 13707 3.23 -0.63
4. | Falow Land 40323 9.56 41670 9.83 0.27
5. | Net Sown Area 307252 72.81 300335 70.82 -1.99
Total Reported Area 421985 100.00 424058 100.00

Source: Computed from District Statistical Handbook, Azamgarh Didtrict. Uttar Pradesh, 1995

to 2014-15. (www.updesh.up.nic.in/spatrika)

Development block wiseland usepattern

Theland use pattern of theregion under
study differsfrom block to block dueto the
locality and physical condition. Theexisting
pattern of land useisshowninFig. no. 4. There
ischangein physogrgphy, soil types, rainfdl and
geology. All thesefactorsplayedimportant role
indeterminingtheagricultura practices.

1. Areaunder forest

Thiscategory include any land classed or
administered asaforest under legd terms. Pro-

portion of area under thisland use category
has increased sharply from 101 hectares
(0.02%) of the total geographical area of
Azamgarh Didtrict during 1993-94 to 110 hect-
ares (0.03%) during the period of 2013-14.
Some development blocks have positive
changes like Atraulia, Azmatgarh, Pawai,
Lalganj and Tarwaand some blockshave no
changes. It hasincreased due to some mea-
surestaken by thegovernment to prevent defor-
estation and maintain ecol ogica baance. Gov-
ernment has taken the said measures due to
internationd pressureto control globa warm-
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ing. Awarenessamong the peopleisalso con-
sidered animportant factor for theincreasein
afforestation.

2.Areanot availablefor cultivation

Thiscategory includes (i) theland put to
non-agricultural use and (ii) Barren and
uncultivableland (i) Theland put to non-agri-
cultural uses- A largepart of landisnot avail-
ablefor cultivation but theselandsare consid-
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eredto bearableland. Non-agricultural uses
land coversawiderange of other uses. These
landsare used for inhabitation, factories, roads
to beused for transportation, canalsand res-
ervoirsetc. (ii) Barren and uncultivableland-
This category of land includes all such land
which are practically useless or unproductive
and virtualy unfit for cultivation. Thisareais
covered by sandy soils where not a single
blade/row of vegetation grows.

Table: 2 Development Block Wise Land use patternin 1993-94.

4. | Development Total Fallow Land Area not Other Net SownArea
Block area availablefor Uncultivated
in hect. Cultivation waste Land

hect. | percent | hect. | percent | hect. |percent| hect. | percent

1. |Atraulia 16016 | 1207 | 7.4 1805 | 11.27 | 517 [6.04 | 12030 | 75.11
2. |Kailsa 16539 [ 1226 | 741 1875 | 11.34 | 560 [4.32 | 12720 | 76.91
3. |Ahiraula 19602 | 2115 | 10.79 2628 | 1341 | 445 |4.10 | 14046 | 71.66
4. |Mahrgjgan] 24006 | 1795 | 7.48 4576 | 19.06 | 724 |4.19 | 16625 | 69.25
5. |Haraiya 26391 | 3928 | 14.88 4061 | 15.39 | 866 |5.04 | 17073 | 64.69
6. |Bilariyagan] 19927 | 1082 | 543 2307 | 1158 | 261 | 211 | 16105 | 80.82
7. |Azmatgarh 20535 | 1413 | 6.88 2742 | 13.35 | 633 |4.19 | 15519 | 75.57
8. | Tahbarpur 17626 | 1098 | 6.23 2001 | 11.35 | 527 |5.20 | 13607 | 77.20
9. [Mirzapur 16556 946 | 5.71 2335 | 1410 | 801 |7.53 | 12024 | 72.63
10.|Mohammadpur| 19192 | 2574 | 13.41 3012 | 1569 | 370 |354 | 12924 | 67.34
11.|Rani Ki Sarai 13901 | 1014 | 7.29 1920 | 1381 | 423 |5.08 | 10259 | 73.80
12.{ Pahani 12728 739 | 581 1811 | 1423 | 435 |4.86 | 9557 | 75.09
13.| Sathiyaon 16416 | 1336 | 8.14 1754 | 1068 | 215 | 249 | 12915 | 78.67
14.| Jahanaganj 18089 | 1311 | 7.25 1812 | 10.02 | 193 |2.32 | 14544 | 80.40
15.{ Pawai 20699 | 2606 | 12.59 3004 | 1451 | 623 |5.02 | 14043 | 67.84
16.| Phul pur 19120 | 2774 | 1451 2666 | 13.94 | 336 |3.82 | 12942 | 67.69
17.| Marti ngan; 23235 | 2360 | 10.16 3593 | 1546 | 128 |1.91 | 16834 |(72.45
18.| Thekma 22768 | 2759 | 12.12 3532 | 1651 | 345 | 273 | 15854 | 69.63
19.|Laganj 24707 | 2726 | 11.03 3493 | 14.14 | 164 | 287 | 17768 | 71.91
20.| Mehnagar 25494 | 1647 | 6.46 3543 | 1390 | 342 |3.17 | 19492 | 76.46
21.| Tarwa 26204 | 3305 | 12.61 2603 993 | 226 [293 |19522 | 74.50
Total District | 421985 ¥0323 | 9.56 |[58037 | 13.75 | 9172 |3.86 B07252 | 2.81

Source: Computed from District Statistical Handbook, Azamgarh District Uttar Pradesh, 1995.
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InAzamgarh district 1993-94 theareanot
availablefor cultivation was 58037 hectares
(13.75%) but in 2014-15 it is68236 hectares
(16.09%). Thisland usecategory hasincreased
for which themain reason ispopul ation pres-
surelikeurban centers, expans on of residen-
tid areasboth urbanand rurd, increaseintrans-
port facilities etc. Under this category, amost
al development blocksare showingincressing
trend. Inastudy of thisregionin 1993-94 the
highest areanct availablefor cultivationisfound
inMahargganj block 4576 hectares (19.06%)
and lowest is Tarwa block 2603 hectare
(9.92%), whilein 2013-14 the highest areanct
availablefor cultivationisfoundinMaharg ganj
5122 hectare (21.68%), Haraiya 5255 hect-
are(21.40%). Herethemainreasonistheflow
of Ghagraand chhoti Sargjurivers. Thelow-
est area not available for cultivation isin
Jahanaganj, 2065 hectare (10.64%) and
Sathiyaon, 2303 hectare (12.47) asshow in
(Table: 2,3& Fig2, 3.). Herethemainreason
are urban centers, increasein transportation
facilities, canals, reservoirs, etc.

3. Other uncultivablewasteland (exclud-
ingfallow land)

Thiscategory consstsof threetypesof land
(&) barren cultivated wasteland (b) Pastures(c)
Areaunder bush, forest and garden. @) Barren
Cultivated wasteland- Astheterm indicates,
the land under this category may be put for
cultivation but they are lying wasteon ac-
count of anumber of reasons. Thereasonsmay
be enumerated as: encroachment by weeds,
Floods and erosion, Poor drainage system,
Scarcity of water etc. (b) Pastures - Pasture
landincludeall grazinglandswhether they are
permanent pasturesand meadowsor not. Com-

B railow Land
- Net Sown Area
NA- Not Available

|:| Area not Available for Cultivation
|:| Other Uncultivated Waste Land 10 s

AZAMGARH DISTRICT
Land Use 1993-94

Fig: 2

D Avrea not Available for Cultivatiol

AZAMGARH DISTRICT
Land Use 2013- 14

D Other Uncultivated Waste Land

B Fallow Land
- MNet Sown Area

NA- Not Available
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monvillageand grazinglandwithinforeted area
shall beunder thishead. (c) Areaunder bush,
forest and garden- Thisdenotesall cultivable
land, whichisnot included in net sown area
but isput to someagriculturd use. Mogt of these
lands-are used to grow trees like mango,
sheesham, babul and eucalyptus. InAzamgarh
district 1993-94 the other uncultivated waste
land was 9172 hectares (3.86%) but in 2013-
14itis 13707 hectares (3.23%) for which the
main reason isundul ating and dissected topog-
raphy, soil erosion dueto seasona streams, etc.
In 1993-94 the highest of the category of other
uncultivated wasteland isfound in Mirzapur
block, 801 hectares (7.53%), Atraulia, 517
hectares (6.04%), Tahbarpur, 527 hectares

(5.20%) and lowest in Martinganj, 128 hect-
ares(1.91%) and Bilariyaganj, 261 hectares
(2.11%). Whilein 2013-14 the highest of other
uncultivated waste land is found in
Mohammadpur 937 hectare (4.72%),

Mirzapur 758 hectare (4.64%), Palhani 631
hectare (4.27%) as shown in (Table: 2, 3 &

Fig2, 3.). In this development block barren
cultivablewastdland, pasture, bush, forest and
garden arefound in alarge part of thisarea.
Thelowest uncultivated wastelandisfoundin
Sathiyaon (2.14%). Inthestudy regionthearea
of "other uncultivated wasteland" isincreasing
for which the main reason isthat the pasture
land, forest trees, groovesand agriculturewaste
land hasincreased.

Table: 3 Development Block Wise Land use patternin 2013-14.

S. |Development| Tota [Tota Fallow Area not Other Net Sown
no. area |Land availablefor Uncultivated | Area
(in hect.) Cultivetion waste Land

hect. percent |hect. percent |hect. percent| hect. percent
1. |Atraulia 14306 (1191 833 (2264 1583 (477 333 [10367 7247
2. |Kaoilsa 16658 (1421 853 (2359 1416 (591 355 (12283 7374
3. |Ahiraula 20174 (2145 10.63 |3018 1496 |690 342 |14311 70.94
4. |Mahrgganj 23627 |1873 793 |5122 21.68 (880 3.72 |15747 66.65
5. |Haraiya 24554 12414 9.83 |5255 2140 |921  3.75 |15963 65.01
6. |Bilariyaganj | 19091 |1452 7.61 |2830 14.82 |495 259 |14302 7491
7. |Azmatgarh | 18162 |1783 9.82 |3041 16.74 |695 3.83 |12642 69.61
8. |Tahbarpur 19650 |1323 6.73 [2853 1452 |734 374 |14736 74.99
9. |Mirzapur 16350 1819 1113 |2691 1646 |758 4.64 |11078 67.76
10. |Mohammadpur 19848 |1939 9.77 (3173 1599 (937 472 |13796 69.51
1. |Rani Ki Sarai| 16026 |1398 872 (2285 1426 |571 356 |117/0 7344
12. | Palhani 14794 (1445 977 (2405 1626 ({631 427 (10311 69.70
13. | Sathiyaon 18464 (1566 848 (2303 1247 (395 214 (14198 76.90
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14. | Jahanagan 19406 (2047 1055 |2065  10.64 (474 244 14817 76.35
15. | Pawai 20052 |2179 1087 |3337 1664 |467 233 (14062 70.13
16. | Phulpur 19256 (2107 1094 |3381 1756 |441 229 (13319 69.17
17. |Marti nganj 22791 |2845 1248 |3855 1691 |569 250 (15517 68.08
18. | Thekma 21751 |2527 1162 |3645 16.76 |82 378 (14755 67.84
19. | Lalganj 20951 (1965 938 |3159 1508 (556 265 |15259 72.83
20. | Mehnagar 18872 (1658 879 |2732 1448 |575 3.05 (13903 73.67
21. | Tarwa 22374 (2678 1197 |2935 1312 (585 261 |161/0 72.27
22. | Palhna** 14433 (1530 10.60 |2298 1592 (392 272 |10213 70.76
Total District 424058 |41670 9.83 |68236 16.09 (13707 3.23 |300335 70.82

** Palhnaisnewly created Devel opment block.

Source: Computed from District Statistical Handbook, Azamgarh District 2014-15, Uttar Pradesh.

4. Fallowland

Termfallow land isapplied to lands not
under cultivation at thetimeof reporting, but
which have been sowninthepast. Thedura-
tion of period for whichlandremainsfalowis
differentin different partsof thestudy region.
Thisland use category consstsof " Current fal-
low land" and "other fdlow land". Current fa-
low meansthe lands, left unsown during the
current agricultural year to allow themtore-
ganfertility and a sothat whichremained un-
cultivated in the short term for want of mois-
tureand economic reasons. Other fallow lands
compriseal landwhichwastaken upfor ape-
riod of not less than one year and not more
thanfiveyears. However, inthe present study
both the sub-categoriesare grouped together.
Thisincludesdl land, which wastaken up for
cultivation but istemporarily out of cultivation
for aperiod of not lessthan oneyear and not
morethanfiveyears. Thereason for keeping
such landfallow may be one of thefollowing
viz., poverty of the cultivatorsand inadequate

supply of water materid, climate, silting of ca-
nalsandrivers and remunerativenaureof farm-
ing. Fallow landisapart of cultivated land but
it differsfrom net sown areainthe sensethat,
at the time of reporting the area covered by
thisclasswaswithout crops, althoughit was
brought under cultivation during the previous
agricultural season. Theareaunder thiscat-
egory hasdeclined from 9.56%1n 1993-94 to
7.84%in 2013-14. Azamgarh district hasa
proportion of fallow land of an average of
7.84%tothetotal geographical area. In 1993-
94 thehighest fdlow landisfoundinHaraiya
(14.88%) and lowest in Palhani block (5.81%),
whilein2013-14thehighest fallowlandisfound
in Martinganj block (12.48%) and lowest in
Tahbarpur block (6.75%) with negative change
in phul pur block (-3.57%) show in (Table: 2,
3andFig2, 3.). InAzamgarh district thefal-
low landisdecreasingfor whichthemainrea-
sonisthehigh useof fertilizers, anincrease of
irrigationfacilitiesand asothetrendtoleave
falow land for farmers.
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5. Net sown area

Net sown areaistheland whichisbeing
activelyfilledfor raising of crops. Thisland use
category and thefollow land together consti-
tute the extent of cropped land in theregion
andthereforeareof vita sgnificanceinstudies
relaingto agricultural geography. Thenet area
sownistheactual areaunder crops, counting
areas sown morethan onceinthe sameyears,
only once. Net sown arearepresentsthe ex-
tent of thecultivated areaactua ly sown during
theagricultura year. It may bereofferedto as
net cropped areaa so. The extent of net sown
area has decreased from 72.81 percent to
70.82 percent during 1993-94 to 2013-14.
Thereisamarked variation anong the devel -
opment block of Azamgarh District with re-
spect to the net sown area. Net sown areahas
declined for which themain reason aredevel -
opment workslike construction of road, canal
and agro-industries. In 1993-94 highest net
sown area found in Bilariyaganj block
(80.82%) and lowest in Haraiya block
(64.69%) while in 2013-14 the highest net
sown areaisfoundin Shatiyaon (76.90%), and
lowest in Hariya block (65.01%) shows in
(Table: 2, 3and Fig 2, 3.). In our study the

reason net sown areahas decressed isbecause
irrigation hasnot improved, sothebarrenland,

fallowsland and tree or grovesisincreasing.

Soil characteristics are the main factors for
vaidioninthedigtribution of net cultivated area
inthisregion and the other factorswhich may
be accounted for the continuing population
pressure, asubgtantia riseinpricesof individua

commodities, anincreasing demand for food
grains, government effortsin extension of ser-
vicesto thefarmersetc.

Changesinland usepattern

Changesinland usepaternistheoutcome
of physical and non-physica environment. Any
changein physica and non-physical environ-
ment leadsto changesin theland use pattern
(Riar 2000). Changesin land use pattern pro-
videsanindex for measuring the stagesof ag-
ricultural development in an area. Population
growth and urbanization arethe main instru-
ments of change in land use patterns. Other
important factorsinc udeimprovementsinroad
accessihility, increesing demandfor food grains,
increasing demand of land for settlement pur-
posesetc. All thesefactorsareresponsiblefor
changesinland use patterninthestudy region
during the 1993-94 to 2013-14.

Table: 4 Changing Land use patternin Development Block wise, 1993-94 to 2013-14.

S.no | Name of Development | Area not Other FalowLand | Net Sown
Block availablefor | Uncultivated Area
cultivation waste Land
1. Atraulia 4.56 -2.70 0.79 -2.65
2. Koilsa 2.82 -0.77 112 -3.17
3. Ahiraula 155 -0.68 -0.16 -0.72
4, Mahrgjgan 2.62 -0.47 0.45 -2.61
5. Haraiya 6.01 -1.28 -5.05 0.32
6. Bilariyagan 3.25 0.48 2.18 -5.91
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Azmatgarh 3.39 -0.37 2.94 -5.97
Tahbarpur 317 -1.47 0.50 -2.21
Mirzapur 2.36 -2.90 5.41 -4.87

10. | Mohammadpur 0.29 1.18 -3.64 217
1. | Raniki Sarai 0.45 -1.52 143 -0.36
12. | Pahani 2.03 -0.60 3.96 -5.39
13. | Sathiyaon 179 -0.35 034 -1.78
14. | Jahanaganj 0.62 0.13 3.30 -4.05
15. | Pawa 213 -2.70 -1.72 2.28
16. | Phulpur 3.61 -1.53 -3.57 148
17. | Martinganj 145 0.59 2.33 -4.37
18. | Thekma 124 1.05 -0.50 -1.80
19. | Lagan] 0.94 -0.21 -1.65 0.92
20. | Mehnagar 0.58 -0.13 2.33 -2.79
21. | Tarwa 3.18 -0.32 -0.64 -2.23
22. | Palhna** 0.00 0.00 0.00 0.00
Total District 2.34 -0.63 0.27 -1.99

** Palhnais newly created Development block.

Source: Computed from District Statistical Handbook, Azamgarh District Uttar Pradesh, 1993-94

t02014-15.

The study region hasundergone consder-
able changesin land use patternsduring these
period. Forest land has increased from 101
hectares (0.02 percent) in 1993-94 to 110
hectare (0.03 percent) in 2013-14 with posi-
tive change of 0.01 percent anditisalso no-
ticed that forest land has increased during
1993-94 to 2013-14. Areanot available for
cultivation hasincreased from 13.75 percent
in 1993-94 to 16.09 percent in 2013-14 with
positive change of 2.34 percent. Other
uncultivablewasteland hasdeclined from 3.86
percent to 3.23 percent during 1993-94 to
2013-14 with negative change of -0.63 per-
cent. Fallow land has experienced apositive

change of 0.27 percent increasing from 9.56
percent in 1993-94 to 9.83 percent in 2013-
14. The Net sown areain the study has de-
creased from 307252 hectares (72.81 percent)
to 300335 hectares (70.82 percent) during
1993-94 to 2013-14 with negative change -
1.99 percent show in (Table: 4).

Concluson

A changeintheland useimpliesachange
inthe proportion of areaunder different cat-
egoriesat two different times. Thechangesin
land use of district Azamgarh have been
analysed for a period of twenty years from
(1993-94) to (2013-14) and the possible
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causes of changing land use areinterpreted.

These phenomena of changes occur within
particular physical, socia and technological

environments. Forest areaincreased from 101
hectaresto 110 hectares (0.03%) during the
period of analysis. The areaunder forest has
very low increase which showsthat the effect
of Socia Forestry Programme on thesedis-
trict. The average of the areaunder this cat-
egory is considerably low compared to the
state. Areanot availablefor cultivation was
16.09% of the total geographical area in
Azamgarh district. Thelowest area, not avail-
ablefor cultivationtothetotal geographicd area
of thestudy region, wasobserved in Sathiyaon
block (12.46%) whereas, the highest areaun-
der thisgroup was noticed in Phul pur block
(17.46%) during 1993-94 to 2013-14. Total

areaunder theother uncultivablewastdland was
3.23%in 2013-14. Regiona distribution un-
der thisland use category variesfrom 3.86%
to over 3.23%. In the study region, the other
uncultivated wastelandisdecreasingfor which
the main reason is that pasture land, trees,

grooves and Agriculture waste land hasin-

creased. During 1993-94 falow land is de-

creasingfor whichthemainreasonisthehigh
useof fertilizer, anincreaseof irrigation facili-
tiesand dsotrendtoleavelandfdlow by farm-
ers. About (-1.99%) net sown area has seen
changeinthedistrict during theperiod of 1993
94102013-14. Themainreasonisthat irriga
tionfacilitiesare not better, sothebarrenland,

fdlow land andtreeor grovesisincreasing. In
this context it can be assumed that physical

environments like climate, soil, terrain and
dope, whichinfluenceagriculture, arenot likely
to change so drastically as to influence the
changetoagreater extent. However, inashort

span of adecade, changesin social, techno-
logical environments can effect substantial
changesin the patternsof land use. Asan ex-
ample, expandingirrigation, introducingim-
proved varieties of seed and by using plant
protection measures, new farm implements,
improvement in road network, incentives by
Government Agenciesandinitiativesby thecul-
tivatorsare capable of bringingalot of change
in the agriculture patterns and this cycle of
changes, provideindividually, to the changed
land use.
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Histogenesisand Urban Growth in Supaul Town, Bihar
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Abstract

Histogenesis and urban growth of any town passes through several phases of devel op-
ment, phase adds something for its different dimensions. It depends upon the human-
environment relationship in plain of resource base and itsinteraction, that how much any
phase of growth is either boon or bane for that area. In the present study an attempt is
madeto analyse the history of Supaul town in Kosi plain wherein Mithila culture survived
in upheaval situation of turbulent river. Supaul town luckily came under Supaul sub-
division as early asin 1870s than the other towns of this region. But the natural factors
especially swinging course of Kosi River abruptly broke all the linkages and communica-
tion for a significant period up to independence and the administrative edge could not be
plugged in for its betterment. The objective of this paper is to find out the significant
milestones and changes through its histogenesis and evolution. Supaul town has a long
historicity, though geographically it often faces constraints either in connectivity or de-
velopment. A new hopeis likely to usher in town after integration of modern infrastruc-
tures and peoples participation. Both primary and secondary data have been analysed
here with the help of Arc GIS9.3 to analyse the pattern of histogenesis. Existing status of
urban growth is measured through extensive field investigation survey, as well as field
observation and cartographic techniques which are used for the interpretation of the
study.

Key words: histogenesis, urban growth, resource base, devel opment.

Introduction mation on interesting factorsthat created the

Histogenesisof townif redlly unveilsat the ancient townsin different partsof theworld.
global level itwould provideaplenty of infor- Right from BronzeAgeto IronAgeeach have
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some common aspects while some specific
characterigticsinitsgenesisareviewed distinc-
tively asper varying specid unitsalso. In Greek
civilisstionaspecificdefensvecitade saswell
asartefact design were some of theimportant
featuresin citieswhich werecommonto other
placesbut Greekshad unparalld architecture
and security aspects of town. Egypt,
M esopotamia, Indusand other contemporary
townsand citieswerewel| planned and situ-
ated at node of accessible point of mobility of
goods and services. Cultural heritage asde-
finedintheHe sinki conference (1995) covers
all themanifestation and messages of intellec-
tua activity inour environment. Theevolution
of landscapefocusesmainly on key processes
that areinfluentia intheformation of theland-
scape.

All processes were not equally acting
through thelandscapethat became significant
in their effects, especialy with respect to
change. Other processesmay causelocalized,
usually short-lived changes but do not contrib-
utetotheoverall pattern of change (Bessey,
2002). Duncan (1961) emphasizesthat how
externa (environmental) andinterna (socid)
interrel ationshi ps operated together to promote
thegrowth of townsinthepre-industrial era

Sudy area

Thestudy area, Supaul townislocated (26°
5'20" N to 26° 8' 24" N Latitude and 86° 34'
16" Eto 86° 37' 57" E Longitude) inthefertile
new aluvial land of Kos flood plain, that is
Stuated towardssouth of theriver Kos (atribu-
tary of river Ganga). It sprawlsaround thevi-
tal junction of roads connecting Madhepura,
Saharasa, Madhubani and Nepd in north-east-
ernBihar. Itliesonthemain urbanaxisof Supaull
district heedquarter andisconnected with four

ma or roads Supaul-Saharasaroad, Arariyavia
Supaul to Madhepura (SH 76), Supaul-
Madhepuraroad and Supaul to Nebuaroad.
Mand to Seharasaralway extendsupto Supaul
district under north eesternrailways. Thepopu-
lation of Supaul townis 65,445 persons (Cen-
sus2011). Supaul asadistrict wascreatedin
1991 fromtheneighbouring district of Seharasa.
Supaul digtrict touchestheinternationa bound-
ary of Nepal in north, Madhubani districtin
west, Arariadistrict in east and Madhepura
districtinsouth.

Data baseand methodology

Inthe present study, historic appraisa and
devel opment of thetownisinterpreted through
topographical sheetsof two different timepe-
riod. Thisstudy isbased on both primary and
secondary sources of data. Primary data is
collected by acomprehensivefiedinvestiga-
tion survey carried out during theyear 2016-
17 to reveal the current status of town and
availability of civicamenities. Extensvefied
checksand personal observationshave been
doneinthestudy areato track out the pattern
and trend in the course of settlement devel op-
ment, popul ation growth, emergence of urban
nodswith differentingtitutionslike education,
health, transportation, trade and commerce,
recreation and sportsfacilities. Secondary data
were collected through published/ unpublished
recordsa Municipa council, PWD and Cen-
susof Indiaetc. GoogleEarth Satelliteimag-
ery of 1 metre resolution was geo-referenced
with thetoposheet no. G45/12 on the scale of
1:50000 that was aso mosai ced. Themapwas
digitised onArc GIS 9.3 software.

Objectives
Themajor objectiveof thestudy isto un-
derstand the histogenesis and trend of urban
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growth of the study areaareasfollows:

1. Tostudy thetemporal anaysisof growth
of thetown regarding itshistogenesis.

2. Tounderstand availability of urbanfacili-
tiesand congtraintson itsdevel opment.

3. To anaysethe causes and consequences
of proposed and prevailing devel opmen-
tal worksintown.

Histogenesisand urban growth

Supaul town hasarich history of itsown.
The district of Supaul had been a part of
Mithilanchal sincetheVedic period. Thearea
hasbeenreferredto asthefishery area(Matsya
K shetra) inthe Hindu mythol ogy. Thetwo old-
est democracies namely Angutaran and
Apadnigam areknown for their existencedur-
ing the Buddhist era, which comprised today's
areaof district Supaul. Itisaso called Videha
ruled by Mithi andlater it cameunder Tirabhukti
in Guptaperiod. (Digtrict Gazetteer, Saharasa).
Aryansmigrated from Sadanirato thisregion
intheir early expedition (Satpath Brahman).
Ancient period

Therewasasmall Janpad named Apana,
inAnguttarup Situated north of thefamousre-
public of Vaishali. It included a portion of
Saharasafrom which thedistrict Supaul was
carved out. Older sitesare completely eroded
by Kosi namely Bitarpur, Budhiagarhi,
Bhudhadi, Pithahi, Mathahi etc. that wereas-
sociated with Buddhism. Local legends con-
firmed that Lord Buddhaand Lord Mahavira
passed through the district in course of their
missionary travelsand delivered their sermon.
Both Angaand north Bihar (including Supaul)
continued to beindependent till early part of
6th centaury B.C. Though Angaseemsto have
passed into the hands of the M agadha sover-

elgnty, Anguttarup remai ned independent until
it wasfinaly conquered by Azatshatru.

Inthelast decade of thiscentury abourd
of 58 punch mark coinsof theMauryaperiod
wasdiscovered. TheMauryaruleinthisarea
standsconfirmed by aMauryanpillar a Sikalig
on the Banmankhi-Forbesgan] road, under the
Kisangani police station. Since Saharasawas
a boarder district, even in those days the
Mauryan rules apparently took specid careto
guard itsfrontiers. During Sungaand Kanva
nomgor political changehappenedinthearea.
Within Gupta period (320AD) entire north
consolidated as Tirabhukti (province) withits
capital at Vaishali. Hence forward province
came to be known as Bhukti and district as
Vishayas. In the north Bihar there were
Pundrabhukti including portion of Seharasaof
which Supaul districtisapart.

Medieval period (1097-1765)

Decline of Palas authority in Bihar and
Benga wasfollowed by the establishment of
Karnat in Mithilaand the Senadynasty in Ben-
gal. Both the Karnats and Senas claimed au-
thority over portions of Supaul and often en-
tered into armed conflict. Nanyadev thefirst
of karnate extended his influence from
Champaran to Purnia, probably thetwo chief
(Nanydev of karnateand Vijay sen of Sen dy-
nasty) wereallieswhofell into disagreement
over divison of territory. The Deopanainscrip-
tion of Vijaysenindicatesthat Nanyadev was
defeated and imprisoned somewherein Supaul
digtrict. It was Gangadev who liberated him.
The Sonkar inscription of Valasen provesthat
hisruleextended upto thedistrict of Bhagd pur.
The Gandhavarya Rgjputs are said to have
acquired power and ruled herewho traced their
descent fromtheruling chief of Tirhut. Theen-



54 Ramawadhesh Kumar and M. L. Meena

tire Ssharsadigtrict wasdotted with small chief-
tainshipscreated by both Hindusand Mudims.
Evenintheearly part of theMughal rulethey
ventured in north Bihar and the central author-
ity of Bihar. Afghanswere opposed to the es-
tablishment of theauthority. TheKarranisand
theAfghansin collusonwiththeloca Rajput
rulesand petty chief had madethisdistrict the
centreof revolt. Todermal madetherevenue
settlement of SubaBihar in 1582.

British period (1765-1947)

Duringthisperiod before (1875) it wasnot
under grip of flood. It was endowed with a
nicevegetative cover with fertileland and full
grown mango orchardsand agriculturefields.
Since1875Kosi river started westward shift-
ingand gradualy cameinthistownin 1938, as
itisclearly evident infig.1 whichwasregular
from 1938t0 1944. Britishinfluencewasfelt
inthetown onitsflooded |andscape. Britisher
S.C.William might have established achurch
there. It was embanked for flooded water.
Later it becamearing dam presently known
as( ringroad) dongan off suit branch of mighty
river Koshi known as Gajanariver. William
High school onthe bank of Gagjanariver isthe
eyewitnessof British establishment here. Smi-
larly Publiclibrary, Jail, Court, La Kothi struc-
turesdtill exist. A publiclibrary wasestablished
in 1884 wherein officers used to discussthe
then prevalent scenario of town. It wastheli-
brary fromwherelocal officersand planner
dreamt about William school and Rastriya
Sarvjanik MelaSamiti. Supaul was declared
assubdivisionasearly asin 1861. Sincethen
a number of institutions have emerged on
Supaul horizon. Britisher established district
that had acquired significant importance (Cen-

susof India1981). Broad gaugerailway track
passesfrom thetown that goesfrom Saharasa
to Raghopur railway station. Lal kothi pres-
ently Situated inward no.-8 beside, Nau- anna
marg worked earlier asKachahari. But the
innumerablebranchesof Kos set thehugetask
on the fate of peoplein later years. It often
used to bresk the connectivity of town. Dueto
water interspersed no consolidation of land-
scape got accelerated that too very slowly
rather. A hugetrack of vegetation got converted
into grasses and scrubs that were seen mo-
notonoudy and somewhere barren sandy track
dominateswiththefertilesoil dso. Kas, pater,
etc were boon to the owners of sandy tract.

Communicationsand transportation

After 1875Kod river severely affected the
means of communication, railways, roadways
and waterway. Fig.1 clearly showsthegrim
Situation of transportation and communication
afteringressionof devagtaingKos Riverinthis
town. Now the earlier landscape which was
integrated and connected with surroundings
with whatever meansor route were available
started facing onerouschalengeof flood furry.

Important roads of this period include
Madhepurato Supaul (21 miles) and Supaul
viaPratapganj to Birpur ontheNepa frontier
(37 miles). Few of theseroadswere metalled
but covered with mango and banyan tree shed.
Roads were grappling with many gaps and
comprised marshy track ofteninrainy season.
Many of the roads in the district were con-
structed during thefamine of 1872-73 at the
expenses of the Darbhangaestate whichwas
then under the management of the court of
wards. The conveyanceswere bullock carts,
dolis, pony and el ephant.



Histogenesis and Urban Growth in Supaul Town, Bihar 55

Accordingtothereport on thesurvey and
settlement operation inthe Bhagal pur Digtrict
1902-1910, Samastipur- Pratapganj branch
entered thedistrict a Niramali whichispres-
ently part of Supaul district. Prior to1904 this
line entered upto Kanwa Ghat on the Kosi
River, from where passengerswereferriedin
country boatsbel ongingto Railway Company,
to Anchara Ghat on the opposite side of the
river in Purnia. ArcharaGhat inturn wascon-
nected by rail withthe Deviganj- Katihar branch
of the East Bengd State Railway. But dueto
recurring breaches in Kosi Pratapganj to
KanwaGhat linewas abandoned. In 1905, a
rallway linewascongructed fromMang, asta
tiononthe Barauni- Kdihar branch of the Ben-
ga and north-western railway to Bhaptiahi
crossing through Supaul town and adjoinsthe
previouslineof Pratgpganj (Map.1). Thisline
acce erated thericetrade. Another branchfrom
Saharasawas congtructed upto BodhamaGhat
viaMadhepura. Sinceonelineentering Niramdli
from Sameastipur viaPratapgan] to Kanwaghat
got aready abandoned dueto shifting course
of Kos and later flood furry further com-
pounded when it struck down town and
grgppleditfromal sdesasitisshowninMap.1
that also breaks the connectivity of Mansi to
Bhaptiahi. This very Period was worst and
critica stuationfor itsgrowth becauseitslink-
agesto thetown got disastroudy wracked and
itsricetrade and other goodsand servicesas
well astransportation and communication got
widely and adversdly affected.

Map-1
Supaul Town: Before Independence (1938)
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After Independence(1947-1991)

Thechanging patternsof Supaul town dur-
ing post independenceperiodisandysedinfour
sub-phases (1950- 1990), (1991- 2001),
(2001-2011) and (2011-2017). The study
showsthedevastatingriver Kos tamed through
embankment constructionin 1954 under Kosi
project inwestward of town (Map-2) now the
earlier branch thisriver whichwasknown as
Gajanariver at that time now becomesrain-
fed GganaDhar. Now it hasbecomeinactive
and remainsnothreet of any flood sothepeople
started settling down nearby Gajana by the
governments as punarwas and those people
who wereresident of prior of Gajanastream
formation soon they started reclaiming their
land of agricultureand settlements.
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Sage-| (1950-1991)

In 1954 after compl etion of embankment
work of Koshi project, peoplelivingin between
two embankmentsearlier wererehabilitated
around Ggjanadhar. Theland for rehabilita-
tion was government land that was allocated
to thepeople. Due complation of koshi project
people started growing crops and clearing
landsgrassesand scrubs so eerielook rapidly
changed into consolidated agricultural land.
Regarding administrative development of
Supaul, notified areacommittee started w.e.f.
28 January, 1959 (vide Govt notification no
796, dated 28 January, 1959) for the devel -
opment of Supaul town. It covered an areaof
8.5 sguare milesthat was divided into three
wardsin 1951. Therewere 2531 holdingsand
the population of thenotified areawas 17,460
(9297 M and 8163 F) as per 1961 census.
The officeof thenotified areacommitteewas
housed inaroom of the building belonging to
District Board of Saharasa(District Gazetteer,
Saharasa, 1965).

Communicationsand transportation

Road: Roads were the mgjor means of
trangport. Bullock cartsand rickshawswere
the principa meansof conveyancewithafew
private carsin 1965. Before 1963 therewas
no rickshaw but after that eight rickshawscame
inthetown. Generdly roadswerenot metaled
before 1960 except only two main road was
metalled during the decade of 1960. In(May
1963) thecommitteemaintained about 17miles
of non-metalled roads and was constructing
one and half milesof metalled road. Later on
all the main roads were made metalled one.
(Map 2). Two State highways SH 76 and SH
66 cameinto existencein thisperiod.

Water supply: Welsandtubewe Iswere
theprincipa sourceof water supply inthetown.
Thenotified areaCommitteehasinstaled 71
tubeswd | inthenotified areacommittee. There
are377 privatewd |swithin notified areabut a
large number of them dried up in summer
months. Theexpans on of thetown madewa-
ter problem more acute. In April, 1963 the
committeemovedto thegovernment for agrant
to work out of a scheme of supply of piped
water.

Education: The town had one Degree
College and one Bharat Sewak Samaj Col-
legethat hasitshistoricd linkageswhich come
under BhupendraNarayan Mandal University.
Onelndustrid Training Ingtitutewasopenedin
1960. There are three important higher sec-
ondary schoolswhich areworkingin present
scenario namely (i) TezendraHigh School at
Chakdaniramdli (ii) William High School near
Gandhi maidanand (iii) at Gauravgarh Hgari
Uchch Vidyaay. Besides, one private school
was also opened in 1987 that is known as
R.S.M Public School.

Sanitation: Therewasahealth inspector
since May 1960 to look after the sanitation
work. Vaccination within the areawas done
by the govt or the district board vaccinators.
The notified areacommittee expected to be
take- up thework of improving roadsand con-
struction of puccadrains. Therewasno pucca
draininthetown. Every year kutchadrains
were dug during the monsoon period but they
did not serve purpose aswater continued to
accumulateontheroad duringrains. TheNAC
did not have adequate funds to meet the ex-
penditure over theimprovement and construc-
tion of puccadrainswhich would cost more
than anew town had to be done through the
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construction of puccadrains. Thetownhadthe
largest urban populationinthedistrict but civic
amenitieslike public garden, town hall, etc,
were absent.

Conservancy: Night soil wascollected by
the sweepersashead load. TheNAC had re-
ceived a grant of Rs 5,175 for purchasing
wheel- barrow. The use of whedl barrow did
not start at that time. One trenching ground
measuring fiveacresof land had been acquired
but disposal of night soil had not started (Dis-
trict Gazetteer, Saharasa, 1965).

Market: Themarket was settled for three
yearsw. e. f. 1st march, 1962 at Rs 3000 and
sincethenit hasbeen functioning. Theseused
to be a big weekly cattle market at Supaul
yearsthat before. Thecommitteewas contem-
plating to have apublic garden at the cost of
Rs 10,000 from the government in 1962. The
NAC initsresolution no.1, dated 2 March,
1959 |evied holding and latrinetaxesat therate
of 9and7.5%, respectively ontheannua vaue
of theholdingwhichweregiven effect from 2nd
quarter of 1959-60. At that timeno licensefee
wasimposed and the matter wasin the corre-
spondence with thegovernment. It appeared
that the NAC was slowly but gradually pro-
gressing. Theincomewasincreased from Rs
58,348/- (1959-60) to Rs. 70, 597/- in 1965.
During the period of the Koshi ravages, the
businessthis place had received aset -back.
But now, dueto theerection of Koshi embank-
ment, areawasrevivingitstraderel ated activi-
ties. Juteand ricewereimportant businesscom-
moditiesfor export. Licensefeeof for jutetrade
islevied on the merchant on the capacity of
their godownsand not on thequantity exported
intheMurliganj N.A.C. Therewasonegudari
market noted for trade and commercein cen-

tral part of town. Hererice, vegetables and
fisheswere sold out and exchanged.

Map-2
Supaul Town: After Independence (1965)
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Population: Thepopulation growth was
cons dered asthe changeinthesizeof popula-
tion of aregion over agiven period of time
(Barclay, 1958; Bogue, 1969). Supaul town
was situated a ong the south - east margin of
the K oshi river which often used to cut of town
it fromitssurroundingsthat hampered itsnatu-
ra growth of economy and ultimately thegrowth
of town was restrained. In Fig. 4 showsthe
decadd population growth of Supaul Townthat
showsthe accel erating growth of population
since 1961. That shows the accelerating
growth of population since 1961. In 1961
populationwas 17460 personsandin 2011 it
was 65437 persons.

Sage-11 (1991-2001)
In 1991 Supaul became aseparatedistrict
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headquarter from the Saharasadistrict. Asa
conseguence, new officesand establishments
ganed momentum. Number of officesgot up-
graded and many new officeswerebuilt by the
government on the Supaul to Saraigarh road.
Chakaaniramali started itsexpansion along
Supaul- Singheswar road. Expansion of settle-
ment aong Supaul Kisanpur road rapidly took
placerapidly dueto widening of roads. Low
lying placesof Jhakhrahi and Babhani Chakda
also got momentum of development. Thisac-
cderated up-gradationisa so witnessedin other
modes of communication and transportation
liketel ephone exchangecentre, TV tower and
layers of mobilecompany towers.

Since the new district was carved out, a
number of new schoals, officesof administra-
tion established to cater to the essentialities of
town. In private educationd instituteslikeas
Golden Public school, Kerdaboarding schools
arenotableamong them. A seachangeinrail-
way construction of broad gauge (Aman
Pariwartan) got inauguration and itsfirst phase
work started inthisperiod so still thisperiodin
Supaul town metregaugewas not sufficient for
proper transportation of goods and services.
East-west corridor started in neighbourhood
also augmentsto the process of devel opment
of town. Broadening of roads/ state highways
and spacing along street makesit viablefor
pedestrian. Establishment of collectorate, cir-
cuit house, gadium, financid ingtitutionsaswell
asrepair and renovation of government hospi-
tal, schools, roads, bus stops, restaurants, tele-
communication and training centre, Gandhi
maidan, inn and transportation added to the
betterment of townscape.

Sage-l 11 (2001-2011)
Now days, townisconnected through road

that leadsit torevived Koshi Bridgewhichis
pivotal for theregional socio- economic de-
velopment and trade and commerce. Trans-
formation of urbaninfrastructureslikeschoals,
roads, railway, drainage, bridge, plantationand
civic amenities had undergone through sea
change. All government school primary and
middle schoolsaretransformed into new one
fromitsdilapidated condition of building and
a so provided required number of teacherson
contract basis. Adjoining Saharasajunction
joining the PatnaviaMansi getsupgradedin
thisperiod. Plantation along Gandhi maidan
and Supaul Saharasarailway lineaswell ason
many roadswere completed. Inareaof civic
amenities door- to- door waste collectionis
availableand besidesthere aretractors, trol-
ley, dumper, and loader withincreased num-
ber of staffs responsible for waste disposal.
Drainagework isstructured and transformed
into RCC construction at main market. Ward
wise drainage work islikely to completein
upcoming days.
Fig.1
Supaul Town: Population Growth (1961 to
2011)
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Urban Expansion (2017)

Theanaysisof various e ementsof urban
expansion of thetown hasbeen divided into
different zoneson the basis of following con-
sideration: (A) Transportation and communi-
caionfadilitieslikesmooth and wideRCC road
reconstruction, plying of severa AC or Non -
AC buses of Bihar transport agency and pri-
vatebuses, plying of e-rickshaw apollutionfree
aswell as noiselessvehiclein town. North
Bihar Power Corporation Limited officeises-
tablished that maintains proper e ectric supply
intownto atimeof 22to 23 hour. (B) Hedlth
careinfragtructurefacilitiesinclude congtruction
of new large gpartment of Sedar Hopitd having
severd wardsinc uding emergency, mother and

natal careand different diagnogticfadilities. (C)
Educationd infrastructuresaredowly increas-
ing likeopening of new computer training and
vocational trainingand new I T1 girl'singtitute.
(D) AdminigrativeofficesBlock, collectorate,
areenlargedinto new oneadding severd facili-
ties, amilarly Digrict Planning office, Industriad
building dso openedin current period.

The urban expansion of Supaul townis
mainly consi sting al ong the major roadsand
western part of Supaul town Like (i) western
part of thetown in Punarwasarea. (ii) Supaul-
Saharasaroad (i) Supaul-Trivenigan) road (iv)
Supaul- Madhepuraroad and (v) administra-
tive officesalong Kisanpur road (Map- 3).

Map-3

Supaul Town: Exigting (2017)

SUPAUL TOWN
Existing (2017)

BEHD0T

Source: Map based on Google Earth Satellite Imageries (2017) and Image processed on Arc-
GI1S9.3 Software, including validation through Persona field observation.

Proposed infrastructures

Severd milestoneand vitd infrastructures
arelikely to comeup in next oneor two year.
Broad gaugerailway and plan of new railway
lineintransportationto other district areinway.
Thereisaso Proposal of engineering college
or women's collegein education, agro based

industry likedairy or milk industry whichisin
under congtruction, new Police-lineand Sepa-
rate building of Women Police stationin ad-
ministrationisasoinunder congtruction. Pro-
posed or under construction for drinking wa-
ter facility and other civic amenitiesthat will
leaveindeliblemark onits course of meteoric
rise of the Supaul urban devel opment.
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Conclusion

TheHistogenesisof Supaul townisvery
interesting and long but thelack of artefact and
archaeologicd evidences, itisnot fully reveded
about itsantiquity initsscul pture, moralsand
art. In British period there were some build-
ingslikeWilliamsschool, Lal Kothi, Supaul
station, Publiclibrary etc. that aresign of old
town history. Otherwise devastating K oshi
river wiped out maximum evidence. Supaul
town growth and histogenesi s comprises sev-
erd stageslikedifferent period of dynasty and
inmodern periodit isdividedinto beforeand
after independence (1947). In after indepen-
denceitisdivided into four -phases 1947 to
1991, 19991 to 2001, and 2001 to 2011 and
existing. 1991 year is watershed year from
where severd institutions, offices, agencies,
number of goodsand servicesincreased to fulfil
therequirementsof people. It accelerated in-
tensity of land use pattern and traversesanew
courseof orientation like spreading new settle-
ment along new and cheap land. It breaksthe
homogeneity of thetown and conspicuously
showsthedifferent pattern. Presently rushand
haphazard congructionsarestarted in corearea
aswell asperiphery areathat will obstruct its
bas c functions and resource productivity. Be-
sidesthistheincreasing waste and its sound
management isrequired for ssfeand cleantown
and inthisregard the awareness of peopleand
government capacity of management would be
increased. Segregation of work and proper
zoning of landisinevitablefor the smooth ser-
vices, it requires both top to bottom and vice-
versaapproach to make healthy and sustain-
abletown. Environmentally urban forestry is
required for urban areaand itsrolein soil con-
servation. Connectivity either physically or cul-
turally direly needed for its peoplefor their
competenceto globa era.
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Abstract

This paper aim to investigate the socio-economic status of scheduled tribes dwelling
in Sonbhadradistrict of Uttar Pradesh. Primary datais collected [ stratified random sam-
pling method] from 70 respondents of the tribal community of the district. They have
their own distinctive cultural and social aspect but they are very backward in the view of
socio-economic condition for centuries. They share 20.67 percent of the total population
of the district yet they have remained outside the realm of the general development pro-
cessdueto their habitation in forestsand hilly tracts. They areliving very low paid lifein
spite of dwelling in the energy capital of India. Mostly respondents are uneducated with
the literacy rate of 44.2 percent of the district. They are leading a miserable life of un-
skilled laborers. The survey reveals that the tribes of the study area have not got the full
benefits of the development processes undertaken by the governments over more than
past six decades. Mostly respondent are living under the heavy burden of private and
government loans. There should be made more and more effective attempts to develop
the social, economical and educational status of the tribal people living in Sonbhadra
district so that they might be connected to the main stream of modern technical develop-
ment process.

Key words: scheduled tribe; literacy; work participationrate; land alienation

Introduction

Indiaisaland of diversity. Thereshould ~ people, dwellinginforest or hilly tracts. They
be socio-economicjustice, equality of status,  arethought of being poor, uneducated and sav-
cultural and educational opportunitiestoal In-  agepeople (Sharma, 2010). Without abolish-
dians. Theterm 'tribe basically referstothe  ingthesenarrow attitudesof theoutsiders, there

1 Reseach Scholer, Deportment of Geography, Banaras Hindu University, Varanasi.
2. Professor, Dept. of Geography, Banaras Hindu University, Varanasi. PIN-221005.
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can be no dream of 'Abhinav Bharat', 'Ek
Bharat, Shreshth Bharat' or suchimaginations.
Historically atribal community asanisolated
group isconfined mostly to forest or to other
remoteregionsaway from the main-stream of
society. Forest resourcesand daily wagesare
themain source of thelivelihood of thetribes
of thestudy area. Some respondents of Gond
and Kharwarsareinagricultura occupationyet
their living andardistoolow. They haveunique
culture, lifestyle, tradition and practiceswhich
isquitedifferent from outsiders. Thisiswhy
they are quite referred to as backward and
uncivilized peopledwellinginforests. Indian
government has declared 'Dudhi’ and 'Obra
asreserved seat for S.T. inlegidative assem-
bly (vidhan shabha) so that the status of tribal
people can beimproved.

Theschedul etribesparticipate 8.6 percent
tothetotal populationat nationd level (census
2011) and tribesof Sonbhadradistrict account
20.67 percent to the total population of the
Digtrict. Theterm'Devel opment' concernshere
with the devel opment of acountry alongwith
the devel opment of thewhole people.

The present research paper amsto ana-
lyze the socio-economic status of scheduled
tribes so that the views of governing bodies
can beattracted towardsthese societiesthrough
somespecid laws, regulationsand provisions
that can beimplemented for their welfare. The
World Bank studied on poverty inIndiaand
quotedthat "Anilliteraterurd women, amem-
ber of scheduledtribe, apersonwholivesina
landless household or is dependent on wage
earnings, dl faceasgnificantly higher than av-
eragerisk of poverty.” Thisstatement explains
thered statusof triba peoplelivinginour coun-
try (World Bank,1991).

Objectives

This paper aimsto study the socio-eco-
nomic aspect of the schedul etribesin respect
totheir living condition and al so taking into
cong derationsunder the sub-headings of edu-
cation, sex-ratio, occupationa structure, in-
debtednessand practiceof land dienation etc.

Data baseand methodology

The study is conducted mainly in tribal
dominated areas of Sonbhadradistrict. Both
primary and secondary sources of data are
whereandyzedtofulfill theobjectives. A pilot
survey isdesigned to probe the soci o-economic
condition of triba inhabitants of thestudy area
andtointerview thetriba population belong-
ingtodifferent crosssectionsof thetriba soci-
ety. Both quditativeand quantitative measures
are used to analyzethefact and computethe
quality of lifeof thetribal area. Findly there-
spondents of tribal society areinterviewed to
analyze the socio-economic condition of the
tribes. District census Handbook (DCHB
2011) isalso considered to present compara:
tive status of thetribes of the study area.

Sudy area

Sonbhadradistrict liesin South- Eastern
tip of Uttar Pradesh known as'energy capital
of India, isthe second largest district of Uttar
Pradesh. Thetotal areaof thedistrict is6905
sg. km. It cameinto existencein 1989 sepa-
rated out from Mirzapur district of Uttar
Pradesh. It is bordered by Mirzapur and
Chandauli digtrict of Uttar Pradesh, Kaimur and
Rohtasdigtrict of Bihar state, Garhwadigtrict
of Jharkhand state, Koriaand Surgujadistrict
of Chhattisgarh stateand Singrauli district of
Madhya Pradesh state. The Robertsgan; city
isthedistrict headquarters. Itisonly district of
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Indiawhich bordersfour statesnamely M.P,
Chhattisgarh, Jharkhand and Bihar. Therural
area covers 6779.6 sq. km. and urban area
records 125.4 sg. km. (census 2011). Geo-
graphically the study area is located be-
tween 23°51'20"N to 24°53'16" N and
82°31'55"E t0 83°33'45"E (Fig.1).
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Sonbhadrais one of the most backward
district of Uttar Pradesh, in view of economi-
cal, social and political aspect. Thisdistrict
ranked 2ndinarea, whileit ranks51st in popu-
lation and 52nd in literacy (64 percent) inthe
State (census2011). Itistheland of triba in-
habitantssncetheturn of civilizationand Gond,
Kharwar, Paharia, Agaria, Panika, Patari,
Bhuiya, Chero etc. are the prominent tribal
groupsinthisdigtrict (census2011). They are
leadingavery miserablelifeduetother sociad
and economical background and thelack of
political supports.

Socio-economic condition of tribals

Thetriba of Sonbhadradistrict areamong
the unsettled tribal groupswho aretoo back-
ward to join the main stream of planned and
sustainable development and they areunable
toretaintheir distinctiveand colorful cultural
varieties. Although they are 20.67 percent of
total population of theareayet they areforced
toliveamiserablelife(Tablel).

Table1: Block-wise Triba Populationin SonbhadraDidtrict.

S.N. Block (Rural/Urban) Total tribal Male Femae
population population
1 Babhani Total 525229 26642 25887
Rural 52529 26642 25887
Urban
2. Ghorawa Total 13052 6678 6374
Rural 13052 6678 6374
Urban - - -
3. Chopan Tota 107336 55673 51663
Rural 103411 53613 49798
Urban 3925 2060 1865
4, Robertsganj Total 15042 7167 7275
Rural 15042 7767 7275
Urban - - -
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5. Chatra Totd 6916 3550 3366
Rura 6916 3550 3366

Urban - - -

6. Nagwa Totd 32432 16605 15827
Rura 32432 16605 15827

Urban - - -

7. Myopur Totd 88083 45347 42741
Rura 85622 44081 41541

Urban 2466 1266 1200

8. Dudhi Totd 65912 33583 32324
Rura 65912 33588 32324

Urban - - -

9. Sonbhadra Totd 385018 197825 187193
Rura 374916 192524 182392

Urban 10102 5301 4801

Source: Computed from CensusAbstract, 2011.

Table 1 revealsthat thereisuneven distri-
bution of tribal population at block level.
Chopan block is the largest block in tribal
population (total tribal population 107336,
Census2011) and Chatraisthelowestintribal
population. Mgority of thetribal households
areleading their miserablelife and they are
placed Below Poverty Line (BPL), possess
meager assets, exclusively dependent on for-
est resources and some on agricultural farm-
ing.

Therespondentsaresel ected from differ-
ent villageslike Chorpaniaand Nakatwar from
Chopan block, Sa alyadeh and Budhaperawa
from Dudhi block, Panikap from Nagawa
block, Alai and Ramgarh from Chatrablock
forinterview. Thesevillageshavedifferent kinds
of physica and economic setup ascriteriafor
their selection assample study.

Tribal society of the study areais mostly
maledominated whilefemaleparticipationin

thework isin equa term. Md e headed house-
holds arefound to be more than 94% when it
iscompared to female headed. It showsthat
there is lack of the awareness and require
changein mentality regarding gender equality
among thetriba community of thearea(Tripti,
2012).

Educational status

Education asaprocessissaidtoliberate
themind of anindividua and enhancestheca
pability to understand and negotiate the phys-
cd and socid environment. Different philoso-
phiesattach duevalueto education at timesto
theextent that it gui desthe human towardslib-
eration from al forms of darknessand igno-
rance (Lewin,1993).

Sonbhadradistrict istill very backward
in education. Thisisthe main factor for the
poverty of tribal community. Most of themare
illiterateand unmannered. Theliteracy rate of
thedistrict (44.2%) istoo behind theliteracy
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rate of state average (55.7%). Thereiswide
gap intheproportiond literacy rateof theDis-
trict and State. The Chopanisplaced accunted
thelowest (35.2%) inliteracy ratewhileitis
thelargest block intheview of tribal popula-
tioninthedistrict. Inthisblock, thereisthe
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serious problem of health and education asthe
areaisuneventerrain. Mostly tribal peopleare
forced to bealabourer. Thereislack of formal
and informal education. The condition of fe-
male(23.1) inthisblock isserious(Table 2).

Table2: Triba Literacy Ratein SonbhadraDistrict (2011).

SN. | State/District/Block Literacy Rate (%)
Persons Made Femde
Uttar Pradesh 55.7 67.1 43.7
Sonbhadra 44.2 56.2 314
1. Ghorawa 47.6 57.8 37.0
2. Chopan 35.2 46.5 231
3. Robertsganj 48.1 59.8 35.7
4. Chatra 514 64.1 38.1
5. Nagwa 47.4 60.3 337
6. Myorpur 45.2 57.3 32.2
7. Duddhi 49.1 62.3 35.2
8 Babhani 47.2 59.3 34.7

Therespondentsof theall agegroup are
interviewed for educationa quadification. The
respondentsare classified into four categories
accordanceto their qualification asprimary
level, high school level, intermediate level,
graduation level and others are uneducated.
Thetable 3 showsthat 51.43 percent of the
respondents are uneducated which is much

Table 3: Educationa Statusof therespondents

Source: Computed from CensusAbstract, 2011.

higher than 43.3 percent of the state average
(Census, 2011). Only 27.14 percent of the
respondents have completed primary school
level while12.86 percent of therespondent has
completed high school, 7.14 percent of the
respondentshavecompleted intermediatelevel
education and only 1.43 percent of therespon-
dents have completed their graduation
(Table 3).

Educational Qualification Respondent Percentage
Uneducated 36 51.43
Primary 19 27.14
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High School 09 12.86
Intermediate 05 7.14
Graduation 01 143
Total 70 100.00

Source: Based on Persona Survey, 2017.

Sexratio

Theratio of femalestothemale ('sex ra-
tio") inany given population of theregionisa
sengitiveindicator of the statusof womenin
that society. In modern Indian socia context it
has been observed that theincreasein sex ra-
tioindicatesfor the better life expectancy in

thefavour of women whilelndiahasahistory
of low sex ratios. A reversal inthistrend has
been seensince 1991. Thesex ratioin India
was 927 ( per 1000 males) according to the
1991 Census and reached up to 933in 2001
and 943in 2011 (Table4).

Table4: Block wise sex ratioof Triba Society in SonbhadraDistrict (2011).

S.No. State/District/Block Sex Ratio
- Uttar Pradesh 952
- Sonbhadra A6
1 Ghorawal 954
2. Chopan 927
3. Raobertsgan; 937
4. Chatra A8
5. Nagwa 953
6, Myorpur A2
7. Duddhi 962
8. Babhani 971

Source: Computed from CensusAbstract, 2011.

Theoverall tribal sex ratio of thetribal
community inSonbhedradidrictis946 (2011)
whichislower thantheaveragetriba sex ratio
of Uttar Pradesh (952). It isobserved that in
someblockstriba sex ratio ishigher thanthe
stateaveragetriba sex ratio such as Ghorawal
(954) Nagwa (953), Dudhi (962) and Babhani
(971)blocks. While the tribal sex ratio of
Chopan (927) and Robertsgan] (937) istoo

behind the stateaverage. Duringthesurvey it
IS observed that women are mainly earning
members. Thisdatashowsthe unbadanceratio
of socid and economica condition of tribesof
thedistricts(Table4).

Occupational structure

Occupationa changehasbeenlargdy un-
derstood as a change in the activities of the
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member of asociety for their livelihood. The
changeisobserved by theincreaseor decrease
inthedistribution of their activitiesand socio-
economic structure of asociety. Thisisdone
by counting the number of personsengagedin
different activities.

In Sonbhadradistrict, unemployment is
asoamgor problem amongthetriba people.
They areforced tolead their idlelivesdueto
insufficient livelihood opportunities. Thereare
recognized under the two type of economical
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activity statuse.g. labour forceand out of [abour
force.

Inlabour forceactivity- thetribes people
who areworking or seeking for job andin out
of labour force activity- thetribel comewho
areneither working nor seeking for job. The
tribal people of Sonbhadracategorized under
"out of labour force" are more and morere-
sponsiblefor their social and economic back-
wardness.

Table5: Block Wise Occupational Structureof Triba Peoplesin Sonbhadradistrict (2011).

District/

District/  [Total Workers (%) | Main Workers (%) | Marginal Workers (%) | Non Workers (%)
Block Personsy] M| F |Persons| M | F | Persons| M [ F |Persons| M| F
Sonbhadra| 43.2 | 49.2|136.8| 427 ([49.7| 33| 57.3 |50.3| 67| 56.8 |50.8 [63.2
Ghorawal 443 | 50.4|1379| 526 |60.2 420 474 |[39.8(58.0[ 55.7 |49.6|62.1
Chopan 425 (488|358 46.2 |51.6(382| 538 |484|618] 575 |51.2|64.2
Robertsganj |  42.6 | 485|36.4| 466 (590 29 534 |41.0|71.0|{ 574 |515|63.6
Chatra 454 1487|1418 209 |25.7| 15| 79.1 |743(850[ 54.6 |51.3|58.2
Nagwa 474 (503|444 538 |58.2 (485 46.2 |41.8|515| 526 |49.7 |55.6
Myorpur 41.4 |1 489|335 45 (531326 55.0 |469|67.4| 586 [51.1(66.5
Duddhi 453 [ 50.6|39.7| 382 |479(254| 618 |521|74.6] 54.7 |49.4160.3
Babhani 428 |1 481|374 285 |322|236| 715 [67.8|76.4| 57.2 |51.9|62.6

Source; CensusAbstract, SonbhdraDistrict, 2011.

The43.2 percent of tota workersfor tribal
population of Sonbhadradigtrict areregistered
which ismuch lower to the aggregate of na-
tiona level (49.19 percent) (Table5). Theper-
centage of non- worker is56.8 percent which
ishigher to create the serious problemsof un-
employment. The percentage of marginal
worker in the study area has been recorded
57.3 percent which ismuch aboveto the na-
tiona level (53.9%) whichisthemain causes

of economical imbalance among the tribal
people of thedistrict. Thefemale Work Par-
ticipation Rate (WPR) is 38.8 percent which
is lower than the male participation rate
(49.2%) among thetribal people. The WPR
of femaletribal worker in Myorpur block is
33.5 percent and in Chopan block, itis35.8
percent which isquitelower thanthedistrict
level. Thetable5 depictsthecondition of tribal
women and isworse than both, male and fe-
malearerespectively onnationd level.
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Satusof indebtedness

The Sonbhadradistrict in spite of lots of
alteration in accessto education and positive
welfare programs, tribal groupswho weretra-
ditionaly at the out of main stream of social
hierarchy arestill economically worseoff. Here
poverty level isvery high among the severa
tribes. They aretangled in ever suffering prob-
lemsof indebtedness. Thetribal peopleof the
study areaare exploited by themoney lenders
insuch away that they bend under the burden
of indebtednessfrom ageneration after gen-
eration and thereisleft no hope of survival.

For thetribal people, the money lenders
and tradersare still the mgor source of small
and bigloanshere. They provideloanstothe
tribal people on simple procedure sothey do
not want to go through theintricate procedure
of Banks. They are forced to take loans at
heavy compound interest ratefrom these credi-
torswith the bargaining right to purchasethe
standing cropsin caseof not paying tekenloans
on duedate. They approach thelocal money

lendersfor their loansat thetimeof festivals,
marriages, allmentsor funeralsof their favor-
itesetc. Mostly tribal peopleareilliterate and
out of labour force. So they knowledge of care
about the calculation of heavy rate of com-
pound interest. Dueto it they alwaysleavean
arrear in the favors of the creditors. Dueto
insufficient income much money goesto the
creditorsby theway of heavy interest andthese
thingsmakethem still much poorer.

Table 6 shows that the tribal of the area
aredwdlinginthe clutchesof money lenders
and landlords. Thisisonly thereason of dire
condition of indebtednessand land aienation
inthisarea. Only 2.86 percent out of 70 re-
spondentsare out of their clutches. Morethan
97 percent of the respondentsareliving under
the burden of outstanding loans.

Theresult showsthat it isvery dishearten-
ing to state that institutional sourcesare serv-
ing only 17 percent of the sample households
while money lenders are serving maximum
though charges high rate of compound inter-
est.

Table 6: Observation of Indebtedness on outstanding loans.

Loan ranges Institutional Source Private source money SHG
lendersand landlords

No Loans 58(82.86%) 02(2.86%) 37(52.86%)

Below-4000 - 08 (11.43%) 29(41.8%)

4000-10000 - 33(47.14%) 4(5.71%)

10001-20000 03(4.29%) 20(28.57%) -

20001-Above 09(12.85%) 07(10.00%) -

Total 70(100.00%) 70(100.00%) 70(100.00%)

Source: Based on personal survey, 2017.

Thesamplereved that themgorly respon-
dentstake loan for agriculture (38.57%) or
marriage and ailment purposes (44.28%)

(Table?)). Thehugeamount of their loanisspent
inunproductive purposesasmarriageand ail-
ment. Agriculture does not compensate the
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amount of compound interest of their loans.
Therearenoraysof hopeamongthetriba'sof
Sonbhadradistrict for their progress because

Table 7: Purpose of Loans.

atriba father leavesheavy sum of loanto his
son.

Purpose of loan Respondent Percentage
Self-employment 5 7.14
Agriculture 27 38.57
Marriage & ailment 31 44.28
Business 02 2.86
Education 03 4.29
Others 02 2.86
Total 70 100.00

Source: Based on personal survey, 2017.

Practiceof land alienation

Landistheprimary sourceof livelihood
for thetriba's. Land based liveihoodshaveas-
sumed added importance with the depl etion of
non-timber forest produce(NTFP). Land dien-
aion

in its broad sense is among the major
causes of impoverishment of tribal's Occupa
tion by non-tribals, reduced accessto forest-
based livelihoods; reservation of forestsand
restrictionson shifting cultivation; land admin-
istration policies; and displacement by devel-
opment projects (Rao, et a., 2006). Tribal
population of Sonbhadradistrict are out of
themain stream of devel opment. They areun-
abletoavail the benefits provided by govern-
ment dueto being out of labour force. Thisis
themainreasonfor thetransfersof triba land
tohandsof nontribal. It hasbeentaking place
at rapid ratein the study area. Onthe basisof
primary survey, itisfound that there are many
reason of land aienation inthe hands of non
tribal people.

The main causes have been observed or
accounted for thetransfer of land asfollows:

1. Duetobeingindireindebtedness, they
areforced to transfer their land to the money
lender whoisoften non-tribal people.

2. Thereissariouscondition of unemploy-
ment among thetribal people. They sell their
land for thevariousreasonssuchasmarriage,
alments, cropping etc., non-tribal peoplegave
them alittlemorerate of their land than any
tribal purchaser.

3. Trander of landfromtriba to non-triba
inthisform of lease and mortgage.

4. Non-tribal peopletake advantage of
their power of statusand politica approachin
gettingtriba land.

5. Intribal areathe word 'Rehan' isin
practice. Inthisprocesstribal peoplegivethe
ownership of cultivatingfor acertaintimefor a
large sum of money but being too poor, they
areunabletoregaintheir land.
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Therearesevera lawsand legidationsfor
restricting dienation of tribal landsbut thereis
lack of implementation of theselawsand regu-
lations. Theofficialsarenot abletoimplement

Table8: Land Holding Sizeof Triba People.

fully the provisionsof protectivelegidationas
severa nontribal landlordsare breaking these
protectionsby endearinginto thesocial fabric
of tribal communities (Roa, 1999).

Land holdingsize Respondent Percentage
Below 1 acre 21 30.00
2 to3Acre 37 52.86
3to4Acre 09 12.85
Above 4 acre 03 4.29
Total 70 100

Source: Based on personal survey, 2017.

Table 8 shows that 30 percent of there-
spondents haveland below 1 acreand 53.86
percent of the respondents have 2 to 3 acre of
land. Only 12.85 percent of the respondents
have 3to4 acreland and very small propor-
tion of (4.29%) of the respondent have above
4 acreland showing their miserableconditions
regardingland holdings.

Concluson

Thetriba society of thestudy areaisforced
toliveunder theconditionsof diredeprivation
because of theinadequate co-operation of aris-
tocrat, socid group aswell asthegovernments.
Both economical conditionsand their standard
of living aretoo low. Thereispaucity of land
duetoreserveforest area, tribal people have
unskilled education and less co-operativelink-
ageswithnontriba people. Thesearethemain
problemswhich restrict themto join and par-
ticipateinthe stream of development. They are
known as real 'backward' or 'savage' by the
society aswell asby the authorities.

In spiteof being providinglotsof congtitu-
tional provisonsand policiesfor thetribd, itis

ahard redlity that thetriba peopleof the study
areaarestill lagging behind in many respect
and they haveto face many challenges. The
study emphasi zed theneed for tribal develop-
ment in Sonbhadradistrict. Thereislow eco-
nomic activities, socid backwardness, low rate
of literacy, poor health status, direindebted-
ness conditions, practiceof land dienationled
then far away from the main stream of social
and economical development process. Some
of them work very hard and contribute prop-
erly to heptheir family but they arestill facing
poverty becausethey are prey toindebtedness
or allments. Educationisavitd instrument to
bring about achangeintheir culturd normsand
pattern of living and to changetheir outl ook
and madethem economicdly sdf independent.
Educationwill dso enablethem totake up Jobs
sothat they canimprovether Stuation but their
literacy rateistoo behindin comparison of Sae
and nationa average. Thereisneedfor aware-
nessregarding health and education. They dso
suffer fromvariousdiseasesbecause of thelack
of proper hygieneawareness. Thus, by increas-
ing theliteracy rate and providing more op-
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portunitiesfor skill devel opment processat vil-
lage level for tribal (both male and female)
peapleon behdf of government will beinstru-
mental inbringing about achangeinther sta-
tusin the study areaand to handlethefuture
chalengessuccessully.
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Contextualizing the Concept of Women's
Empower ment and itsApproachesin I ndian Context

Anand Kumar! R. S. Yadava? and B. S. Butola®

Abstract

The present discourse on women's empowerment is now trying to mainstream the
gender concer ns and engaging themin the devel opment process of the country. Besides, it
seeks to see women as more reci pients of welfare benefits. In this article investigatorstry
to envisage into the understanding of women's empowerment per spectives. The study
also tries to focus those development approaches which can accelerate to the pace of
women's empower ment. To study the gradual changes which have taken place in improv-
ing the status of women since Independence (1947) along with understanding improve-
ments of their status. Data from Census of India, NSSO and National Crime Records
Bureau (NCRB) show the contemporary scenario regarding demographic, health-care,
educational, economic participation, decision-making conditions with the major social
obstacles in path of women's empowerment in Indian context.

K ey wor ds. autonomy, gender-concer ns, power-redistribution, social -justice.

"Tocdl womanthewesker sexisalibd; it
isaman'sinjusticeto woman. If by strengthit
ismeant mora power thenwomanisimmea
surably man'ssuperior. Has she not more self-
sacrificing, hasshenot great powersof endur-

Introduction

Thediscourse on women'sempowerment
has been gradually evolving over thelast few
decades, wherein paradigm shiftshavetaken

ance, hasshenot greater courage?Without her
man could not be. If non- violenceisthelaw of
our being, thefutureiswithwomen." (Gandhi,
Harijan, October 3, 1936).

place from seeing women as more recipients
of welfare benefitsto mainstreaming gender
concerns and engaging them in the devel op-
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ment process of the country. Empowermentis
aprocess aimed at changing the nature and
reaction of systemicforceswhichmarginalize
women and other disadvantaged sectionsina
given context.

Women'sempowerment isaglobal con-
cernand discourseon women'srightshasbeen
thefocal pointin each and every formal and
informal activity acrosstheglobe. The concept
of women's empowerment seems to be the
result of anumber of important critiquesand
debates which emerged during thewomen's
movementsthroughout theglobein generd and
third world feminists movementsin particular.
Therapid use of theterm 'women'sempower-
ment' by different devel opment actors have
gradudly, sartedinterpretingitinmultipleways.
However, thisconcept wasfirst invoked by the
third world feministsand women's organi za-
tionsinseventies. It wasexplicitly usedtoframe
andfecilitatethestrugglefor socid justiceand
women'sequality through atransformation of
economic, social and political structuresat na-
tiona andinternaiond leve.

Inthiscontext, recently Ministry of women
and child development, GOI, published adraft
namely articulating avision for empowerment
of women el aborateswomen'sempowerment
as"Empowerment of womenisasocio-politi-
cal envisionedinrelation to thewider frame-
work of women'srights. It is a process that
leadswomentoredizether full potentid, their
rightsto haveaccessto opportunities, resources
and choiceswith thefreedom of decision mak-
ing both within and outside home. Empower-
ment would be achieved only when advance-
ment in the conditions of womenisaccompa
nied by their ability toinfluencethedirection of
socid change gained through equa opportuni-

tiesineconomic, socia and political spheres
of life." (National Policy for Women, 2016).
Onthesameline millenniumdevd opment gods
report (2015), also reiterates gender equality
and women's empowerment as its 3rd goal
(UNMDGs).

Astheterm'women empowerment’ hascut
acrossvarioustrajectories. It hasbecomethe
most persuasivetermintheongoinggender dis-
courseat nationd or internationd level. There-
fore, the conceptudli zation of women'sempow-
erment hasremained achalenge and different
authors have defined the concept in different
ways (Malhotraet a; 2002). The most com-
prehensive and widey accepted definition of
empowerment hasbeen proposed by Batliwaa
(1995), who defines empowerment as "the
process, and the outcome of process, by which
women gain greater control over materia and
intellectua resources, and chalengetheideol-
ogy of patriarchy and the gender based dis-
crimingionagaing womenindl inditutionsand
structuresof society.” Again, SrilathaBatliwaa
(1995) has stated that the most conspicuous
features of theterm empowerment arethat it
contains the word "POWER." To sidestep
philosophical debate, it may be broadly de-
fined ascontrol over material assets, intellec-
tual resources and ideology. "The process of
chdlenging existing power relationsand of gain-
ing greater control over the sourcesof power
may be termed asempowerment. Thisbroad
definitionisdefined by feminists scholarsand
activitieswithinthe context of their earnings.”
But merdy, chalenging existing power rdaions
and of gaining greater control over the sources
of power may assure empowerment of
women? It a so needsto operatethe process
of empowerment to access el f-confidenceand
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cognisanceabout thair potentidities. Therefore,
they haveto get rid of traditionally structured
patriarcha framework to accessempowerment
resources.

Further, Antrobus (2004) criticaly defines
the concept by saying empowerment isapro-
cess that enables a powerless woman to de-
velop autonomy, self control and confidence
and, with agroup of women and men, asense
of collectiveinfluenceover oppressive socia
conditions. Shearguesthat when women be-
ginto understand gender oppression and or-
ganizeto changewaysinwhich different insti-
tutions sanction and facilitatethelr treetment as
second-class citizens, the coll ective empow-
erment of womenwill occur. To the construc-
tion of more equal and just society, the pro-
cessof women'sempowerment resultsina're-
distribution of power within, aswell asbetween
societiesand groups. Thisisaccomplishedin
part, through activitiesranging from actsof in-
dividual resistanceto mass political mobiliza-
tionthat challengebasic power redations.”

Inadditiontothisdiscourse, Pillai (1996)
argues” empowerment isan activemultidimen-
sional processwhich enableswomentorea -
izetheir full identity and powersinal spheres
of life. Power had to be acquired and once
acquired, it needsto be exercised, sustained
and preserved.” Inbrief, it can be narrated that
empowerment isaprocess of avarenessand
capacity building leading to greater participa:
tionindecison-making activitiesandto trans-
form decisionsinto actions. Empowerment
impliesthe creation of enabling environment
whereindividuascanfully useoné's capabili-
tiesto take chargesof oneslife. The process
of empowerment isto free peoplefromrigor-
ouscontrol and to givethem freedomtotake

respong bilitiesfor their ownideasand actions
and to rel ease hidden resourceswhich would
otherwise remain inaccessible. Therefore,
women's empowerment can be viewed asa
continuum of severd interrdated and mutualy
reinforcing components.

Approachesto study

Batliwala (1994) identifies three ap-
proaches to women's empowerment in her
study of selected empowerment strategies
implemented by specific South Asian non-gov-
ernmentd organizations(NGOs). (a) Economic
devel opment approach, (b) Integrated devel -
opment approach and (c) Consciousnessras-
Ing and organis ng among women gpproach

(a) Economic development approach
Situates"women'seconomic vulnerability at
thecentreof their powerlessness', and assumes
that economicempowerment positively impact
variousaspects of women'sexistence. ltsstrat-
egiesarebuilt around strengthening women's
position asworkersthrough organising and
providing themwith accessto support services.

Inthisapproach, Groupsareformed using
themethods organi zingwomen around savings
and credit, income generation or skill training
activities for example; Grameen bank in
Bangladesh, programmes of credit for rural
womeninNepd. Thesegroupsmaywork ina
range of areas, including savings and credit,
training and skill devel opment, new technolo-
giesor marketing aswell as providing such
ancillary support aschild care, heath services,
literacy programmes, legd aid etc. Aseconomic
development playsvital roleinwomen'sem-
powerment directly strengthenswomeninday
to day lifea ong with providing accessto em-
powerment constituents particularly health,
education, earning opportunities, rightsand
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political participation, decision making etc.
Economic devel opment a so helpswomen to
overcomefromthetrap of poverty. Theactive
participation of women inincome generating
activitiesfadilitatesboth, their familiesa house-
holdlevd andnationonglobd leve, a thesame
time

(b) Integrated development approach
interpretswomen's powerlessnesstobeare-
sult of their "greater poverty and lower access
to hedlth care, education, and survival re-
sources'. Batliwalastatesthat strategiesde-
ployed under this approach aim to enhance
women's economic statusthrough the provi-
sion of services. This approach improves
women'severyday realitiesby assisting them
inmestingtheir surviva andlivelihood needs,
i.e., their practical needs.

Thisapproachisfocused on strategiessuch
asincreas ngwomen'saccess to employment,
markets, education, and other materid and de-
velopment resources. Here, theassumptionis
that if women's economic inequalitieswere
eliminated, then their statusand power would
also increasein other spheresof life. Inthis
way, devel opment interventionsfocused largely
on getting more women to participate and be
representedin socid, economic, political, and
legd structuresthrough variouslevelsof policy
interventions. Therefore, it providesapack-
age of interventionsto aleviate poverty, meet
bas csurvivas, bas c needs, reducegender dis-
crimination and hel pingwomeninganing sef-
respect. It precedeseither by formingwomen's
(group) collectivesthat engagein development
activitiesand tacklesocid problems. For ex-
ample, Proshika in Bangladesh, RDRS in
Rajasthan, India address issues related to
dowry, child marriage, male a coholism etc.

(c) Consciousness-raising and
or ganisng amongwomen appr oach isbased
on acomplex understanding of gender rela-
tionsand women'sgtatus. Thismethod ascribes
women's powerlessnessto theideol ogy and
practice of patriarchy and socio-economicin-
equality. Srategiesfocuson organisngwomen
to recognise and challenge gender and class
based discriminationindl aspectsof ther lives,

Unawareness among women about their
social, economic, political, and human rights
makethem subordinatein comparisontother
mal e counterparts. The main focus of con-
sciousnessraising approachisto establisha
gender just society. Now, it hasdeveloped an
environment wherewomen at individual or
collectivelevel havestarted knowing their ba-
sicrightsalong with practicing it. At thesame
time, they have dso challenged gender and so-
cid power relationsin patriarchal framework.
Because of , the consciousnessraising among
women enabling themto be more empowered,
by thevirtueof thisthey developtheir interestin
politica participation, decidonmaking, economic
activity, socid welfareetc. Thisapproach has
positively transferred thelife of women by con-
sciousness devel opment among them.

=1 =0

aising Conscousness

[ Ecanamiz N Women
Empowermant

Figure No.1. After: Chaudhary,Chani, and
Pervaiz (2012).
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Statusof women'sempower ment: A con-
temporary per spective
Thepost-independence periodin Indiahas
seen anumber of positive and concerted ef -
fortsby the government to improvethe socio-
economic status of women. The process had
setinmuch earlier with effortsof socid reform-
ers. After independence, attainment of equal
status for womenin every sphereof lifewas
enshrined asone of themain objectivesof In-
dian condtitution. Right fromthefiveyearsplan
theissueof providing equal statusto women
has been sharply focused in the devel opment
process. Whilethefirst four plansfocused on
organizing variouswefareactivitiesand giving
priority towomen'seducation, thefifthandsixth
planswitnessed ashift in approach fromwel-
fareto overal development of womenwitha
three pronged thrust on hedlth, education and
employment of women. Theseventh planlaid
stresson effortsto identify and promote ben-
eficiary oriented programmewith theintention
of extending direct benefitstowomen. Theeight
five-year plan madeasignificant shift from'de-
velopment' to ‘'women'sempowerment'.

A. Demographic statusof women

Demographic status of acountry describes
composition and distribution of populationin
itsgeographical space. Here, attempt hasbeen
made to understand important statistics on
popul ation characteristicsfrom agender per-
spective. To describethe demographic com-
position with agender perspectivesex ratiois
thebest way to expressit. Sex ratioisused to
define the number of females per 1000 of
males. Asper censusdata(2011), Indias popu-
lation was 121.06 croresand femal es consti-
tuted 48.5% of it and the sex ratio was 943
females per 1000 of males. Themagjor cause

of thedecrease of thefemalebirthratioin In-
diaisconsidered to betheviolent treatments
meted out to the girl child at the time of the
birth. Several other reasons are adduced to
explaintheconsistently low levelsof sex ratio
and their further declineinthe country. Some
of theimportant reasons commonly put for-
ward are neglect of thegirl child resultingin
their higher mortality at younger ages, highin-
fant and materna mortality, sex selectiveabor-
tions, femaleinfanticide, preferenceof male
child, lack of education, poverty, dowry, pa-
triarcha structure of society etc. Thesex ratio
inIndiahad been rather better during the pe-
riod of theyearsof independence, but thereaf-
ter it started showing gradua signsof decline.
Although, in 1951 the popul ation of Indiawas
about 36.20 crores which increased almost
thrice and it become 121.06 croresin 2011
during last 60 years. In 1951, thesex ratiowas
946, which declined to 941 in 1961 and 930
in1971. But year 1981, got adight improve-
ment in sex ratio that become 934 females/
1000 males and then there was a significant
declineduring 1981 to 1991 to reach itslow-
est 927 femal es/1000 males. Since 1991 last
two decades, show aslow but consistent in-
crease 933females /1000 males (2001) and
943/1000 males (2011).

While, the composition of sex ratio has
been different during the same period of time
inrura and urban spaces, whererural spaces
felt decliningtrend of sex ratio. In contrast, ur-
ban spaces showed gradua improvement init
with somefluctuations. Asthedatarevea sthe
sex ratio of urban Indiain1951, wasonly 860
females/1000 males which improved in
2011and it became 929 femal /1000 mal es,
improvement added 69 femalesinthesex ra-
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tio. But, rura spaceshad fair sex ratioin com-
parison to urban spaces 965 females/1000
malesin 1951. It showed declining trend dur-
ing the same period. In 2011 the sex ratio of
rurd Indiawasonly 949/1000 malewhich de-
clined by 16 number of womeninthelast 60
years. Itisdsointeresting to know that the sex
ratio of 0-6 age group was 976 femal es/1000
malesin 1961, it has been showing consistent
declining trend in sex ratio of girl child and
reached itslowestin 2011, 919 femal es/1000
males of the same age group that become a
matter of serious concern.

Thereasonsfor theincreasein sex ratio
arefamily migration to urban areas, urbaniza-
tion, improvement in soci o-economic condi-
tion, better living condition, impact of educa-
tiona status, active participation of womenin
incomegeneration, government initiaives, grict
lawsagaingt foeticide, dowry desth and crime
against women with theavailability of better
medical facilitieshasled to greater survivd of
both maleand female children alongwith de-
clineininfant and maternal mortality inurban
areas. Moreover, certain social change lead-
ing to somewhat greater attention towardsthe
girl childinrecent yearsalsoincreased sex ra-
tioto someextent. But, therurd areasarelag-
0ing behind in backing the sex ratio because of
patriarcha stereotype, regressivesocio-cultura
traditions, lack of basi cinfrastructure support-
ing women empowerment, unemployment,
mal e dominance, unawarenessamong women
about their human rightsa ong with absence of
better medical facilitiesmaking thingsbad to
worse. However, the sex ratio showed slow
but consistent improvement inlast decadesthat
was 949 fema es/1000 malesin 2011 but itis
still lessthan 965 femal es/1000 malesof 1951
whichwas 16 pointshigher than thelatest one.

Therefore, thesex ratio either inrura or urban
space hasbeenincreasing for last two decades
butitisstill far from satisfactory.

The geographica distribution of sex ratio
isnot homogeneouseverywhere. Variousphys-
ographic and socio-economic factors control
it thereforeit variesfrom regionto region or
state wise. Indian states can be divided into
three categorieson thebasi sof sex ratio com-
position of different states. (a)Statesor Union
territorieswheresex ratioispositive (b) States
or Unionterritorieswhere sex ratioisabove
national average (943) (c) Statesor Union ter-
ritorieswheresex ratioisbelow national aver-
age (943).

(a) Statesor Union territorieswhere sex
ratioispositiveareonly twoKerala (1084 fe-
males/1000 males) and Union territory of
Puducherry (1037 femal es/1000 males), the
reason behind thepositive sex ratioisthat both
the states are highly urbanized 47.72% and
68.33% a ong with high literacy 94.00% and
85.85%, respectively with better infrastructure
facilitiesand highlevel of living standard.

(b) Statesor Union territorieswhere sex
ratioisabovenationa average 943 arefifteen
along with oneunion territory in descending
order namely, Tamil Nadu (996), Andhra
Pradesh (993), Chhattisgarh (991), Megha aya
(989), Manipur (985), Orissa(979), Mizoram
(976), Goa(973), Karnataka (973), Himachal
Pradesh (972), Uttarakhand (963), Tripura
(960), Assam (958), West Bengal (950),
Jharkhand (948) d ongwith unionterritoriesof
Lakshadweep (947). In thefollowing states
datareved sthat states Tamil Nadu, Mizoram,
Goa, Karnataka, West Bengal and union terri-
toriesof Lakshadweep have higher rate of ur-
banization and literacy than average Indian
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urbanization rate (31.16%) and literacy rate
(74.04%), whichispositively related to their
sex ratio. But states Tripura, Uttarakhand,

Himachal Pradesh, Manipur and Meghalaya
arejust below the average nationa urbaniza-
tionrate becausetheseare hilly statesand due
tothisurbanizationremainlow but their literacy
issignificantly higher than thenationd average
which hasitspositivecorrdationwith sex ratio
of these states. Assam, Jharkhand, Odissaand
Chhattisgarh are bel ow the nationd average of
urbanization and literacy rate both but they till

havefair sex ratio than nationa average (943)

that isbecauseA ssam with 34.22% minorities
population (sex ratioin Mudimis951femaes/
1000maes) dongwith significant triba popu-
lation (sex ratio among STsis 990females/
1000males) remaining three states havesig-
nificant proportion of tribal population despite
the common belief that urbani zation and edu-
cationwill improveadttitudeto femaechildren,

thedatashowsthat India'sleast urbanized and
least educated social groups are those with

better sex ratio. The only exception of thisis
AndhraPradesh where urbanization isabove
the national average but education isbelow
average nationd literacy rate despitethe state
hasfair sex ratio than national average.

(c) Statesor Unionterritories where sex
ratioisbeow nationa average(43) aretweve
statesaongwith fiveunionterritoriesin de-
scending order namely, Arunachal Pradesh
(938), Madhya Pradesh (931), Nagaland
(931), Maharashtra (929), Rajasthan (928),
Gujarat (919), Bihar (918), Uttar Pradesh
(912), Punjab (895), Sikkim (890), Jammu and
Kashmir (889), Haryana(879) among union
territoriesAndaman and Nicobar Idands(876),
Delhi (868), Chandigarh (818), Dadra and
Nagar Havdli (774), Daman and Diu (618). In

the states, Maharashtra, Gujarat, Punjab and
Haryana along with union territories of
Andaman and Nicobar, Delhi, Chandigarh,
DadraNagar and Haveli have higher urban-
ization and literacy ratein comparisonto re-
mai ning statesthe reason associated with low
Sex ratio in these states are various because
thesestatesarehighly industridized and urban-
ized except Andaman and Nicobar where
people prefer multipleempl oyment opportuni-
tieswith other associated facilitiestherefore,
pull factor of migration workshere. Maemi-
gration from undevel oped statesis common
phenomenon aongwith neglect of thegirl child,
son preference, sex sdlectivefemaeabortions,
femdeinfanticide, highinfant and maternd mor-
tality, low fertility rate, gender sdlectivefamily
planning, violence, honor killings and rapes,
prevalence of dowry system etc, aremainre-
gressiveforcesthat hinder thesex ratiointhese
states. Nagaland and Sikkim are two states
where urbanization islessthan national level
but literacy isbetter in comparisonto nationa
level. Moreor less above mentioned reasons
areasoresponsiblefor low sex ratiointhese
two states. States of Arunachal Pradesh,
Madhya Pradesh, Ragjasthan, Bihar, Uttar
Pradesh, Jammu and Kashmir are the most
backward states of Indiaalongwithlow level
of urbanization and literacy rate dueto, con-
tinuousfunctioning of traditiona socio-culturd
practices, anti-feminist stereotypes, highest In-
fant and Maternal mortality, lack of proper
medical infrastructureand resources, delivery
by untrained functionary, poverty, matrestment
and ma nourishment, violence against women,
poor living condition, son preference, sex se-
lective abortion, neglect of girl child etc, are
maj or constraintsin the path of improvingthe
Sex ratio patternin these states.
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B. Educational Satusof Women

Educationd atanmentisthefirst andfore-
most step towardsimproving thequdity of life
insociety. Better literacy and educationd level
definitely haveapositiveimpact onthe health
aswell ason other aspectsof life. Inacountry
likeIndia, literacy isthe main foundation for
socid and economic growth. In 1951, where
thetotal literacy ratewas 18.33%at all India
level, for femaleand maleit was 8.86% and
27.15%, respectively. At that point of time, in
rural areasliteracy ratewasonly 4.87% and
19.02% and for urban aress, it was 22.33%
and 45.6% for femal e and male, respectively.
Asper Census2011, theliteracy rateat al In-
dialevel was 74.04%. Theliteracy ratefor fe-
males and males were 64.63% and 80.9%,
respectively. Since 1951, there hasbeenacon-
sstent increasein literacy rate at both rural as
well asinurban areas. In 2011, inrural areas
literacy ratewas 57.93% and 77.15% and for
urban areas it was 79.11% and 88.76% for
fema eand mae, respectively. Whilecombined
rural literacy ratewas67.77% andfor urbanit
was 84.11%.

Over theyears, Indiahaschanged socidly,
economicdly, and globdly. After the2011 cen-
sus, literacy rate was 74.04%. Though this
seemslikeagreat accomplishment, itisstill a
matter of concernthat still so many peoplein
Indiacannot even read and write. Now, if we
consder femaeliteracy ratein India, thenitis
lower thanthe maeliteracy rateas many par-
entsdo not dlow their femaechildrentogoto
schools. They get married off at ayoung age.
Many families, especidlyinrurd areasbelieve
that havingamal echildisbetter thanhavinga
baby girl. Sothemalechild getsall the ben-
efits. Thefemaeliteracy rateasper 2011 cen-

suswas 65.46% wherethe maleliteracy rate
was over 80%. But it isinteresting to know
that Indianrurd femaleliteracy ratehasshown
significant riseinthelast decadeby 24%.

As per Popul ation Census of India2011,
theLiteracy rate of Indiahasshownimprove-
ment of almost 9.2 percent. It hasgoneupto
74.04%in 2011 from 65.38% of 2001 inlast
decade. Since, literacy ratevariesspatialy from
state to state dueto multiple geographical and
S0Ci 0-ecoNOMIC reasons seventeen statesalong
with all seven unionterritoriesareabovethe
national literacy rate in descending order
namely Keraaranksfirst inthecountry witha
literacy rate of (93.91%), followed by
Lakshadweep (92.28%), Mizoram (91.58%),
Tripura(87.75%), Goa(87.40%), Daman and
Diu (87.07%), Puducherry (86.55%),
Chandigarh (86.43%), Delhi (86.34%,
Andaman and Nicobar (86.27%), Himachal
Pradesh (83.78%), Maharashtra (82.91%),
Sikkim (82.20%), Tamil Nadu (80.33%),
Nagaland (80.11%), Manipur (79.85%),
Uttarakhand (79.63%), Gujarat (79.31%),
Daman and Diu (77.65%), West Bengal
(77.08%), Punjab (76.68%), Haryana
(76.64%), Karnataka (75.60%) and
Meghalaya (75.48%). The states and union
territorieswith literacy ratesbel ow the nationa
average which is 74.04% are Jammu and
Kashmir, AndhraPradesh, MadhyaPradesh,
Chhattisgarh, Uttar Pradesh, Jharkhand,
Odissa, Assam and Bihar with aliteracy rate
of 63.28% rankslast in the country preceded
by Arunacha Pradesh (66.95%) and Rgjasthan
(67.06%). In contrast, theseten statesnamely
Kerda, Lakshadweep, Mizoram, Tripura, Goa,
Damanand Diu, Puducherry, Chandigarh, Delhi
and Andaman and Nicobar have achieved lit-
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eracy rate of above 85%.The statesand union
territorieswhich haveliteracy below the na-
tional averagein respect of all thethree cat-
egoriesi.e., persons, malesand females are
Arunacha Pradesh, Chhattisgarh, Madhya
Pradesh, Andhra Pradesh, Bihar, Rgjasthan,
Jammu and Kashmir, Jharkhand and Uttar
Pradesh. Kerala holds thefirst rank in the
country in female literacy with 91.98%.
Rajasthan 52.66% has recorded the lowest
femaeliteracy rate preceded by Bihar 53.33%.
Similarly, the stateand union territorieswith
femaeliteracy ratebe ow thenational average
65.46% are Odissa, Chhattisgarh, Madhya
Pradesh, Andhra Pradesh, Uttar Pradesh,
Jammu and Kashmir, Jharkhand and Rgjasthan.
Thereasons behind disparity inliteracy rate
among different states, where those states
which haveliteracy rate above national aver-
age aremore urbanized, industrialized, with
better educational infrastructureand other as-
sociated facilities, better socio-economic con-
ditions, libera mindset, awareness about edu-
cation etc. In contrast rest of the stateswhere
literacy rateisbelow national literacy rateare
very backward and poor with absenceof edu-
cational infrastructure, unawareness about the
importance of education, social and cultural
hindrancesetc play mgor roleinther low level
of literacy rate.

C. Health carecondition of women

A healthy population being the basic ne-
cessity for development, it isessential to as-
sessitsvariability intermsof varioushedthin-
dicatorswith gender perspective. After edu-
cation, healthcarefacility isone of thebasic
requirements for development of a country.
Indiaisamong thefast emerging economy in
theworld scenariowhereatainment of universa

health care access is the present goal of the
Indian hedlth service system. As per, the
SampleRegigtration System (SRS) 2016 esti-
mates show the Crude Birth Rate (CBR) is
defined asthe number of livebirths per 1000
populationwhichwas 21, for rura and urban
itwas22.7 and 17.4, respectively. Nine states
and oneunionterritory have CBR abovethe
national average, those statesin descending
order namely, Uttar Pradesh (27.0), Bihar
(25.9), Madhya Pradesh (25.7), Dadra and
Nagar Haveli (25.6), Rajasthan (25.4),
Meghalaya (24.1), Jharkhand (23.8),
Chhattisgarh (23.4), Assam (22.4), Haryana
(21.2) and rest of the states are bel ow the na-
tiond averageof CBR. Thelowest CrudeBirth
Rate hasbeenrecordedin Goa(12.9) followed
by Lakshadweep (14.0), Manipur (14.6),
Kerala(14.8). Another healthindicator isin-
fant Mortality Rate (IMR) is the number of
deaths under one year of age per 1000 live
births. Itwas39 at dl Indialevd, for rural and
urbanitwas43 and 26, respectively inthiseight
sateshavel MR abovethenationd level those
states in descending order namely, Madhya
Pradesh (52), Assam and Odisha (49), Uttar
Pradesh (48), Rg asthan and Meghalaya (46),
Chhattisgarh (43), Bihar (42), and thelowest
IMR wasrecorded in Manipur (11), followed
by Kerala(12) and Puducherry and Nagaland
(14). Total Fertility Rate (TFR) refers total
number of children to beborn by awomanin
her lifetime, itwas2.3at al Indialevel, for
rural and urban it was 2.6 and 1.8, respec-
tively. TFRwashighfor illiteratewomen both
inrura and urban areas. Eight statesand one
unionterritory wereabovethenationd level of
TFR namely Dadraand Nagar Haveli (3.3),
Bihar (3.2), Meghaaya(3.1), Uttar Pradesh
(3.1), Madhya Pradesh (2.8), Arunachal
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Pradesh, Raasthan and Jharkhand (2.7),
Chhattisgarh (2.5) and the lowest TFR was
recorded in Andaman and Nicobar and
Manipur (1.5), followed by Goa, Jammu and
Kashmir andWest Bengd (1.6), Delhi, Punjab
and AndhraPradesh (1.7). TheMaternal mor-
taity rate(MMR) istheannual number of fe-
mal e deaths per 100,000 live birthsfrom any
cause related to or aggravated by pregnancy
or itsmanagement hasdeclined from254in
2004-06 to 167 in 2011-13. Magjor Indian
states where Maternal Mortality Rate was
abovethe nationa MMR in descending order
namely, Assam (300), Uttar Pradesh and
Uttarakhand (285), Rajasthan (244), Odisha
(222), Madhya Pradesh and Chhattisgarh
(221), Bihar and Jnarkhand (208) and thelow-
est MMRwaslisted inKerala(61) followed
by Maharashtra (68) and Andhra Pradesh
(920).

Thestateswhereall theindicators (CBR,
IMR, TFR, and MMR) are abovethe national
level are Uttar Pradesh, Bihar, Madhya
Pradesh, Chhattisgarh, and Rg asthan, whereas
in case of Jharkhand (CBR, TFR, and MMR)
and other stateslikeAssam (CBR, IMR, and
MMR), Meghalaya (CBR, IMR, and TFR),
Odisha(IMR and MMR), Dadra and Nagar
Haveli (TFR and CBR), Haryana (CBR),
Arunachal Pradesh (TFR), Uttarakhad
(MMR) are abovethenational level and rest
of thestatesare bel ow the nationd level incon-
cerned indicators. Thereasonsbehindthere-
giona disparitiesin Crude Birth Rate (CBR),
Infant Mortality Rate(MMR), Tota Fertility
Rate (TFR) and Maternal Mortality Rate
(MMR) inIndian gatesarefollowingthe sates
wheretheseindicatorsare abovethe national
average are also highly rural and below the
national urbanization rate (31.16%) except

Haryanaand Dadraand Nagar Havdli, in case
of literacy these statesare a so below national
level (74.04%) except Haryana, Uttarakhand
and Dadra and Nagar Haveli these are the
two mgjor reasonsassoci ated with poverty, ag-
riculture based economy, Inadequate supply of
family welfare services, unawareness about
family planning and contraceptives, early mar-
riage, son preference, religious superstition,
unemployment, lack of recreationa facilities,
absenceof better medicd facilitiesand ameni-
ties, illiteracy etc. which lagging these states
behind national standard rate. In contrast those
stateswhich arebeow thenationa averagein
all theseindicatorsare more urbanized, indus-
trialized, with better educational and medica
facilities, havefair sex ratio, awareness about
family planning and contraceptives, highliving
standard etc.

D. Economic Participation of Women

Theeconomic activity may beclassified as
organized and unorgani zed, each of which may
beintheformal or informal sector. Participa-
tion of women in economic activitiesinforma
sectorsof industries, servicesand agricultura
sector ismeasurabl e, but activities of women
ininforma sectorssuch ashouseworks, train-
ingand education of children, activitiesinagri-
culturd sectorsand household servicesaredif-
ficult to measure. Although women constitute
alittlelessthan the haf of the economically
active population, their contribution to eco-
nomic activity isfar below thepotential. The
progresstoward gender equality in respect of
participationineconomicactivitiesseemstobe
very dow. Thenumber of womeninwork force
asaproportion of thetota population provides
anindicator of their workforce participation.

Asper theNSSO data2011-12, the com-
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bined workforce participationratein Indiawas
39.79%, for femalesand maesit was 25.51%
and 53.26%, and for rural and urban work
force participation rate was 41.8% and
35.31%, respectively. Whiletherewasno con-
siderablerura-urban gap for maleswork par-
ticipation it wasa most 53% .In contrast there
was cons derablerura-urban gap for females
it was 30% for rural and15.4% for urban.
While, 59.3% of thefemaleworkersinrural
Indiawere self employed and in urban areas
the corresponding figurewas 42.8% the same
wasfor maleworkers54.5%inrura areasand
41.7% in urban areas were self employed.
Wheresas, in rural areas the share of regular
wage/sal aried employeesislessfor both fe-
males 5.6% and males 10% as compared to
urban areasfemal es42.8% and males 43.4%.
Thus, aconsiderablegender gap existsin both
rural and urban areasandthegapishigherin
urbanaress. Theaveragewagel dary received
per day by regular wage/ salaried empl oyees
of age 15-59 years for females (rural:
Rs.201.56, urban: Rs.366.15) islower than
that of males (rural: Rs.322.28, urban:
Rs.469.87). Thus, wage gap ismorein both
rural and urban areas. Irrespective of educa-
tionlevel and residence (rura/ urban), the av-
erageper day wage/sdary earned by afemae
islessthanthat by amale.

InIndia, socid factorsplay significant role
inreducing women'swork force participation.
Husbands and relatives often discourage
women fromworking, while, in many partsof
the country, restriction areimposed even on
their movements outsi dethe household. After
all theserestrictionsand constraints, women
play crucia rolein Indian economy. Inrural
areasexcept, littleregular wage/salaried em-
ployment whichisonly 5.6% of total working

women force, women often participatein agri-
cultura activitiesassdf employed workersto
supplement their families income. Althoughthe
growth of agriculturesector isalmost stagnant
yet the self employed femaeworkersin agri-
cultureand related sector istill increasing. In
thiscontext, it is notablethat workforce par-
ticipationisparticularly low among educated
urban womenthesectionthat is, infact, less
likely to be constrained by socid factors. The
proportion of those attending domestic duties
(and therefore out of the work force) was
higher among urban fema eswith graduate de-
greesor higher in comparisontorura women
with primary or middle school education. The
reasons behind thel ow participation of women
arelower wagesthan man, sexua harassment
at work place, increasing violence against
women inurban areasassociated withthe sheer
absence of suitable employment opportunities
etc. Creating more jobs and ensuring better
working conditionsfor women acceleratethe
pace of greater participation in the economy.
Theworkforce participation rate varies state
to state due to various socio-economic and
geographical reasons, sixteen statesin India
aongwithtwo unionterritorieswereabovethe
national averageof workforceparticipationrate
39.79%, their workforce participation ratein
descending order namely, Himachal Pradesh
(51.85%), Sikkim (50.47%), Daman and Diu
(49.86%), Nagaland (49.24%), Chhattisgarh
(47.68%), Andhra Pradesh (46.61%), Dadra
and Nagar Haveli 45.73% Karnataka
(45.62%), Tamil Nadu (45.58%), Manipur
(45.09%), Mizoram (44.36%), Maharashtra
(43.99%), Rajasthan (43.60%), Madhya
Pradesh (43.47%), Arunachal Pradesh
(42.47%), Odisha (41.79%), Andaman and
Nicobar |dands (40.08%), Tripura(40.00%)
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and Meghaaya (39.96%).Theseal statesex-
cept Daman and Diu with Andaman and
Nicobar had higher level of men workforce
participation rate associated with rural work
force participation above nationa workforce
participation whereasexcept Himachd Pradesh
and Nagaland, dl stateshad womenworkforce
participation below nationa workforcepartici-
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pation associated with small size of urban
workforce participation rate rest of above
mentioned states al were below the average
nationa workforce participation ratethethree
bottom statesinworkforce participation level
were Uttar Pradesh (32.94%), Bihar (33.36%)
and Jammu and Kashmir (34.47%).

Women'sempower ment dimensionsin I ndian context

No. Dimensions Rural Urban Total at Indialevel

1. Demographic (sex |(a) Sex ratio was 949| (a) Sex ratio was 929.|(a) Sex ratio was 943.
ratio, Number of [(b) Sex ratiofor 0-6 |(b) Sex ratiofor 0-6 [(b) Sex ratio for 0-6
female/ 1000 male, |age group was 923. |age group was 905. | age group was 919.
Censusof India, [(c) Sexratio (1951) |(c) Sexratio (1951) [(c) Sex ratio (1951)
2011) was 965, in 2011 was 860, in 2011 it was 946, in 2011

it become 949. become 929. it become 943.

2. Educationd () Literacy level (a) Literacy level was |(a) Literacy level was
(Literacy rate as |was 67.8% and for |[84.1%, and for male [72.98% and for male
per census of India,| male and female and female 89.67%  |and female 80.9% and
2011) 78.57% and 58.75%, |and 79.92%, 64.43%, respectively.

respectively. respectively.

3.  Hedth (a) Crude birth rate |(a) Crude birthrate | (@) Crude birth rate
(Data as per (CBR) was 22.7. (CBR) was 17.4. (CBR) was 21.
Sample Registra- | (b) Total fertility rate | (b) Total fertility (b) Total fertility rate
tion System, (TFR) was 2.6. rate (TFR) was 1.8. [(TFR) was 2.3.
Registrar Genera | (c) Infant mortality | (d) Infant mortality (d) Infant mortality
of India, 2016). rate (IMR) 43, for  |rate (IMR) 26, for rate (IMR) 39, for

maleand female42 |maleandfemale24 |maeandfemale37
and 45, respectively. [and 28, respectively. |and 40, respectively.

4. Economic (As (@) Theworkforce |(a) The workforce (a) The workforce par
per census of participation rate participation ratewas |ticipation rate was
India2011 and was 41.8% whereas [35.31% whereas for [39.79% whereas for
NSSO data for female and male |[femaleand maleit femaleand maleit
2011-12). it was 30.3% and was 15.4% and was 25.51% and
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53.0%, respectively.
(b) The self employed
for female and male
workers it was 59.3%
and 54.5%, respecti-
vely.

(c) Regular waged/
salaried employeefor
female and male
worker it was 5.6%
and 10.0%,
respectively.

53.76%, respectively.
(b) The self employed
female and male
workers were 42.8%
and 41.7%, respecti-
vely.

(c) Regular waged/
salaried employee

for female and male

53.26%, respectively.

worker it was
42.8% and 43.4%,
respectively.

References

Antrobus, P, 2004, The Global Women's Movement:
Origins, Issues and Strategies, Zed Books Ltd.,
London.

Apte, J.S., 1998, Education and Women's empower-
ment in Sushma Sahay's Women and Empower-
ment: Approach and Strategies, Discovery Pub-
lishing House, New Delhi.

Batliwala, S., 1995, Women and Empowerment, Gyan
Publishing House, New Delhi.

Bhasin, K., 2016, Women's Empowerment inthe In-
dian Context, Yojana, Vol.60, pp.7-11.

Bisnath, S. and Elson, D., 2001, Women's Empower-
ment, (Revised), University of Manchester
press, U.SA.

Boserup, E., 1970, Women'sRolein Economic Devel -
opment, Allen and Unwin, London.

Chaudhary, A.R., Chani, M.I. and Pervaiz, Z., 2012,
AnAnalysisof different Approachesto Women
Empowerment: A case study of Pakistan, World
Applied Sciences Journal Vol.16, No. (7) pp.971-
980.

Ganguli, B., 2015, Empowering Women, Kurukshetra
A Journal on Rural Development, Vol. 63, No.
(5) pp.36-39.

Griffer, V., 1987, Women devel opment and empower-
ment, A pacific feminist perspective (ed.), Asian
and Pacific centre, Kaulalumpur, pp.117-118.

Guha, P, Gomes, V. and Janu, A., 2016, Women'swell
being and development in Himachal Pradesh: A
digtrict level analysis, The Transactions, Insti-
tute of Indian Geographers, Vol. 38, No. (2),
pp.239-247.

Gupta, K. and Yesudian, PP, 2006, Evidence of
Women's empowerment in India: A study of
socio-gpatial disparities, Soringer, Vol.65, No.
(4) pp.365-380.

Kabeer, N., 2005, Gender Equality and Women'sEm-
powerment: A critical analysis of the third Mil-
lennium Development Goal, Gender and Devel-
opment, Vol. 13, pp.13-24.

Kishor, S. and Gupta, K., 2004, Women's empower-
ment in India and its states: Evidence from the
NFHS, Economic and Political Weekly, Vol .39,
No. (7) pp.694-712.

Kumar, H. and Varghese J., 2005, Women's Empower-
ment Issues, Challenges, and Strategies: A
source book, Regency Publication, New Delhi.

Massey, D., 1994, Space, Place, and Gender, Univer-
sity of Minnesota Press, Minnepoalis.



Contextualizing the concept of women's empowerment and its approaches in Indian context 85

Malhotra, A., Schuler, S. and Boender, C., 2002, Mea-
suring Women's Empowerment as Variable in
International Development, Draft, PRMGE, The
World Bank, Wanshington, DC.

National policy for women Articulating avision for
empowerment of women.,2016, Ministry of
women and child development, Draft.

Paraveen, G,2011, Empowerment of Womenin India,
Manak publications, New Delhi.

Pillai, J.K., 1995Women and Empowerment, Gyan
Publishing House, New Delhi.

The Millennium development goals report., 2015,
United Nations, New York.

Pittman, A., 2014, Fast-Forwarding Gender Equality
and Women's Empowerment?, UNDP Report,
New York.

Rani, G S., 2012, Devel opment of Women, Discovery
Publishing House Pvt. Ltd., New Delhi.

Raju, S., 2005, Limited Options-Rethinking Women's
Empowerment 'Projects in Development Dis-
courses: A Casefrom Rural India, Gender, Tech-
nology and Devel opment, Vol. 9, No. (2) SAGE
Publications, New Delhi and Thousand Oaks
London.

Raju, S., 2006, Contextualising gender empowerment

at the grassroots: atale of two policy initiatives,
GeoJournal, Val.65, pp.287-300.

Saharan, V., 2015, Women empowerment: Issuesand
concernsin empowering women the Indian per-
spective (ed.) Authors Pride Publishers, New
Delhi.

Schuler, SR., Idam, F, and Rottach, E., 2010, Women's
Empowerment Revisited: A case study from
Bangladesh, Taylor and Francis Group, Vol .20,
No. (7) pp.840-854.

Sharma, A., 2011, Women empowerment milestones
and challenges, Kurukeshetra A Journal of Ru-
ral Development, Vol. 59, No. (11) pp.10-16.

Sharma, S., 2015, Gender Equality and Women Em-
powerment, Kurukshetra A Journal on Rural
Development, vol.63, No.(5) pp.12-17.

Singhal, C.S., 2016, Policiesand Programmesfor Ru-
ral Development (ed.), Vaishnavi Graphics,
Hyderabad.

Thomas, J.J., 2013, A women-shaped gap in the In-
dian Workforce, The Hindu.

http://www.mospi.gov.in/national -sample-survey-
office-nsso.

http://ncrb.gov.in. http://eci.nic.infeci/eci.html.

http://censusindia.gov.in. http://www.unifem.org



Received on : 10-08-17

NGJI, An International Refereed Journal
(NGSI-BHU, ISSN: 0027-9374/2017/1631)
Vol. 63, No. 3, Sept., 2017

Accepted on : 14-04-18

Female Education and Fertility Differentials by
Religion in Murshidabad District, West Bengal

Md. Asgar Hossain Chowdhury* and Farasat Ali Siddiqui?

Abstract

Education is one of the most important factors indirectly affecting fertility behaviour
and believed to be the single most important variable accounting for alarge reductionin
fertility. The present paper triesto investigate the relationship between female education
andreligiousfertility differentialsin Murshidabad district, West Bengal. Thestudy is based
on primary sources of data collected through a household survey. Mean Child Ever Born
(MCEB) is one of the measures of fertility, which is applied to find out fertility rates by
female education and religion (Muslim and Hindu). Choropleth maps and bar graphs
have been prepared to highlight spatial patterns of fertility. The finding reveals that ad-
vancement in female education hel psin reducing thefertility ratein Murshidabad district.

Key words: reproductive female education, fertility rate, fertility rate by religion, mean

child ever born and correlation.

Introduction

Literacy raterefersto thetota percentage
of the population of an areaat aparticular time
aged seven years or abovewho can read and
writewith understanding (Census 1991). Edu-
cation of femalesenhancestheir capabilities,
such asthefreedom to participatein political
and economic processes, protects oneself
agangt exploitation, exercises persona mobil-
ity, atainshigh socid status, increaseschildand
materna well-being. At the heart of the gender

gap are the fact that many of the benefits of
femal e education are societal such as more
productiveworkforce, lower fertility and lower
infant mortality. Wheress, thecostsareprivate,
whichincludetuitionfees, uniforms, transport
and most importantly, opportunity costsinthe
shape of foregone childlabour (Kingand Hill,
1993). Educationisoneof themost important
social variablesthat have drawn asubstantial
attention from researchersengaged inthestudy
of fertility differentials. Education as an
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achieved gatusof anindividuad doesnot change
over timelikeany other variablesanditisex-
pected to giveindividua an aternative source
of new normative direction asopposedto tra-
ditiona ones.

There is a strong need to stabilize the
growth of populationinIndiaby contrallingthe
fertility rate, whichishighinIndia Humanfer-
tility isasocio-economic processand asabio-
logica one (Robinson and Kanter (1988). Itis
largely influenced by anumber of socio-eco-
nomic, cultural, demographic and psychol ogi-
cal factors. Educationisan important instru-
ment of socia changeof any society, which can
change our thoughts, behaviorsand makeuse
of full utilization of resources. TheWorld Bank
calls woman's education as the single most
dominant investment that can be madeinthe
devel oping world. Thereare so many coun-
tries, which support the femal e education not
only in economic growth but a so to promote
smaller families, increase modern contracep-
tive use and adaptation of family planning
programmes. Fema ewith moreschooling tends
to have smaller family size. Throughout the
world, more education is associated with
smdler family size. Inanumber of lessdevel -
oped countries, womenwith no education have
about twicethe number of children aswomen
with ten or moreyears of schooling. Female
with more education usually makes a later,
hedthier trangtion into adulthood. They have
thelr first sexua experiencelater, marry later,
want smdler familiesand aremorelikdytouse
contraception than their less educated coun-
terparts. Jgeebhoy (1995) explainsthat fertil-
ity rateand level of women'seducation differ-
entiatefrom country to country. Thisstudy con-
cludes that more developed countries have

higher femadeliteracy levels; high educationis
consistently associated with lower fertility. In
the poorest countries, however, lesseducation
may havelittleeffect onfertility levels.

Kim (2016) explansthat the negative cor-
rel ation between women education and fertil-
ity isstrongly observed acrossregionsandtime
in both devel oped and devel oping countries;
better-educated women havefewer children
than less-educated women. Thefemale edu-
cation can reducefertility because better edu-
cated women earn more and may raise their
children moreeffectively. Education alsoim-
provesmaternal and child health, thereby, in-
creasing physical capacity of womento give
birth and reducing the necessity for more chil-
dren. Glewwe (1999) al so found that higher
femdeliteracyin Ghanaisassociated withlower
fertility because time spent in school had a
strong impact onfertility over and abovethe
effectof literacy done. Sharmaand Retherford
(1990) based on 1981 Census for 326 dis-
trictsin Indiaexplained that femaleliteracy
would have asignificant negativeimpact on
fertility. Therefore, femaeliteracy isnecessary
for fertility reduction, but without an overall
development, thefemaeliteracy donewill not
affect sgnificant reductioninfertility. Usngthe
Indian censusdataof Indian districtsfor 1981
and 1991, Jeanand Mamta (2000) examined
that women's education was the most impor-
tant factor for determining fertility differences
acrossthe country over aperiod. The author
further pointed out that femaleliteracy rateis
negatively corrd ated with fertility. Thelow level
of child mortdity and son-preference a so con-
tributed to lower fertility. Rgan (2005) ana-
lyzed the determinantsof fertility behavior in
South India. Hediscussesthat Tamil Nadu and
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Keraavillage had ahigher literacy rateand
lower fertility than Andhra Pradesh and
Karnataka. Nag and Singhal (2013) indicate
aninverserelationship between thelevel of
education and fertility. It isalso observed that
moderately educated women aremorelikely
to discusscontrol of their family size. Giine?
(2013) investigatesthe causd relationship be-
tween femadeeducation andfertility by usnga
changeinthecompulsory schoolinglawinTur-
key. Theresultsshow that extrayear of femde
schooling reduces teenage fertility by 0.03
births.

Keepinginview theabovediscussion, the
authors approachistri-focal. Firstly, it deals
with block-wisedigtribution of femdeliteracy
and educational level by religion in
Murshidabad, secondly by it anal yses bl ock-
wisefertility differentidsby reigionand thirdly,
observestherdationship betweenfemaeedu-
cation andfertility ratein Murshidabad digtrict.

Databaseand methods

The present study is based on primary
sources of datacollected through adirect field
survey from 52 sampled villages of 26 blocks
(two from each block) and 7 municipalities of
Murshidabad digtrictintheyear 2014. A Strati-
fied and purposiverandom sampling design has
been usedto collect thedata. The sampled vil-
lages have been sel ected based on the number
of householdsand thosevillageswhich arehav-
ing both Muslim and Hindu population. Two
villagesfrom each block and oneward from
each municipality havebeen selected and ten
percent househol ds have been taken into ac-
count for datageneration. Further, to measure
fertility, Mean Child Ever Born (MCEB) per
womaniscaculatedingenera and particularly
onthebasisof educationandreligion.

M CEB refersto thetotal number of live
birthsto all womenintheagegroup 15-49is
called mean child ever born. The average of
the datacal culated is set out to represent the
block. The dataarranged by blocks have been
categorized into high, medium and low grade
through mean and standard deviation methods.
Maps and diagrams are drawn to highlight
variationsat block levd inliteracy rate, fertility
rate and religiouscomposition. Therelation-
ship between M CEB and femal e educational
level hasal so been cal culated through smple
correlation coefficient method.

Thestudy area

TheMurshidabad didrict isthenorth-west-
erndistrict of the Presidency division of West
Bengal, lying between 23°43' 30" and 24°50'
20" North latitudesand 87°49' 17" and 88°
46°00" East longitudes (Fig 1).
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It covers an area of about 5324 km?2.

Murshidabad with its headquarters at
Berhampore belongsto thematuredeltaic part
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(except Kandi sub-division) of larger Ganga
drainagesystemof India. Bhagirathi, thetribu-
tary of the Gangaflowsamost in southern di-
rection alongthemiddleportion of thedidtrict,
dividingitinto amost two equa partshaving
distinct characterigticsintermsof physio-geo-
logical characteristics(O'Malley, 1914). The
western portion of theriver islocaly known as
Rarh while the eastern portion is named as
Bagri. Thedistrict has 26 Community Devel-
opment Blocksdistributed over seven sub-di-
visions. According to the 2011 Census,
Murshidabad district hasatota population of
7,103,807, among which 3,627,564 aremdes
and 3,476,243 are females. The population
density of Murshidabad district is 1,334 per
km?. Theaverageliteracy rate of Murshidabad
in 2011 was 66.59 percent, with male (69.95
percent) and female (63.09 percent) literacy
rate, respectively.
Reproductivefemaleeducational status

To study married femal e education status
an attempt has been madeto analysesthisin
two-way process. literacy rateand level of fe-
mal e education. Thereareaconsiderablein-
ter-block variationsindistribution of married
femdeliteracy ratein generd and accordingto
thereligionin Murshidabad district (Table 1
and Fig 3C). Theliteracy rateismarked with
notablevariationsinitsdistribution among the
rura blocksinthedistrict. It variesfrom 38.89
percent in Samsergan] to 63.16 percent in
Berhampur with thedistrict average of 57.86
percent. It may be seen that twelve blocks out
of twenty-ax blockshaveregistered relatively
highlevd of literacy ratethan thedistrict aver-
age. Theremaining blocks are recorded be-
low the district average, with two blocks,
namely Bharatpur-I and Samsergan] at the

bottom of scalewith lessthan 50 percent lit-
eracy rate. Thefemaeliteracy rate (above 60
percent) ishigher inthecentra part of thedis-
trict, i.e. Berhampur, Beldanga-1 and
Murshidabad-Jiagan], and lowest in the cen-
tral partsof thedistrict. Theseblocksare pre-
dominantly located in areaswhich are consid-
ered to be part of the city region asfocus of
administrative, economic and educationad in-
stitutions. Berhampur isone of themost sig-
nificant places for silk production and
M urshi dabad-Jiaganj wasthe capita of India
during Nawab Sirguddaula. Onthe other hand,
Samsergan] (38.39 %) block hasregistered
lowest female literacy rate followed by
Bharatpur-1 and Lalgolablocks.

Theliteracy rate among the Muslim and
Hindufema e population areconsderably dif-
ferent. Theliteracy rate of Mudimfemaleis
comparativey lower thantheHindu femdelit-
eracy rate of 60.75 percent, i.e., 5.67 percent
higher thanthat of theMudimfemdeliterate.
Like-wise, the average range of variation
amongMudimandHindufemaleliteracy rates
isalsowide. It isconsiderably lower among
theMudlimfemaleasit rangesfrom 33.33to
60.00 percent, whereas, Hindu femaleranges
from 44.44 to 66.67 percent (Table 1). The
block-wise distribution showsthat centrally
located blocks (Berhampur, Beldanga- |, and
Murshidabad-Jiagan)) haveregistered highfe-
male literacy rate among both Muslim and
Hindu females (Fig 3A and B). On the other
hand, Lagola, Raghunathganj-I1, Bharatpur-I
and Samsergan] blockshaverecorded low lit-
eracy rate. Geographically, theseblocks are
located in south-western and north- eastern
partsof thedistrict.
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Educational leve

Theeducationa level of asociety cannot
bejudged only fromitsliteracy rate; however,
itisanimportant indicator for making adiffer-
encebetween literateandilliterate. Therefore,
itisasoimportant to analyzethe educationa
attainment of the population. Educational at-
tainment refersto acquiring educationinasys-
tematicway through forma andinforma means
of education. Therearedifferent level sof edu-
cation, but in the present study, these are ar-
ranged under four slabsi.e., below primary,
primary, secondary, graduateand above. The
level of educationhas comparatively improved
from primary to graduate and abovein general
and also among both therdigiousgroups. Fig
2 depictsthat considering thelevel of educa-
tion, the proportion of Mudim femal e educa
tioniscomparatively lower than theHindu fe-
males. About 11.14 percent of thefemale has
only education below primary, out of which
10.72 percent isMuslim femaesand 11.57
percent areHindu females.

Reproductive Female Literacy Rate in Murshidabad
District, 2014

Below Primary [0

Status of Education
Whiuslim @Hmdu 8Total

Fig2
Theprimary level of education comprises
26.64 percent Mudimand 27.22 percent Hindu
femal es, which together accounted for 26.92
percent of femaleswho are educated upto the

primary level. Morefema esare educated un-
der primary school. At thesecondary level (high

Gncnate nnd Alove f

school and secondary school), theaverageis
15.44 percent, comprising of 16.12 percent
of Hindu femalesand 14.79 percent of Mus-
limfemaesof thedistrict. Thelowest propor-
tion of femaesisreported at thegraduateand
abovecategory in both religiousgroupsinthe
district with Muslim (2.93 percent) and the
Hindus (5.84 percent) and district average of
4.36 percent.

Itisevident from the preceding discussion
that block-wisefemaleliteracy rateishighly
uneven. Itishighest in Berhampur (63.16 per-
cent) and lowest in Samserganj and Bharatpur-
| blocks. Theeducationa qudificationamong
themarried femaeshassharply declined from
primary level education to graduateand above
level education throughout thedistrict. Further,
thedistance of school, lack of transport facili-
tiesand cost incurred in education generally
influencethe educational level inrural areas.
Consequently, most of the guardians do not
sendtheir children (especidly girls) outsidethe
village or far off distance. Itisalso observed
during thefield survey that parentsof margina
family areunableto sendtherr childrento school
outsdethevillage.

Distribution of fertility

Thereare severd measuresof fertility, but
in this paper Mean Children Ever Born
(MCEB) istakeninto consideration for ana
lyzing the fertility status of women in
Murshidabad digtrict. Themean child ever born
varieswiddy amongtheblocksinMurshidabad
district. It rangesfrom 2.25t0 3.31 children
per womenin thechild-bearing age of women,
whereas, thedistrict averageis2.84 children
per women. Fertility (MCEB) rate by religion
at block level in Murshidabad digtrict asshown
inTable2 canbegroupedinto three, of high
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MUSLIM

Mean 59.84
3 4.04

MURSHIDABAD DISTRICT
BLOCK WISE DISTRIBUTION OF REPRODUCTIVE FEMALE LITERACY RATE, 2014

HINDU

Mean 5333 Mean 56.56

5.0 4,90

Fig3

(above 2.98), medium (2.72-2.98) and low
(below 2.72) MCEB. It may be pointed out
that the blocks of high MCEB are generally
scattered. Therearenineblocks, whichlieun-
der high MCEB, out of these seven blocks,
experiences high M CEB ranging between of
3.0and 3.31 children per women, two blocks
having registered three children per women.
Theblocksunder theabove MCEB range are
Lalgola (3.31), Sagardighi (3.21), Nowda
(3.20), Suti-I (3.08), Burwan (3.08), Suti-II
(3.07), Samserganj (3.06), Bhagwangola-Il
(3.00) and Nabagram (3.00). Further, seven
blocksthat have shown low M CEB occupy
the centra and southern part of thedigtrict (Fig
4C). These blocks are Raninagar-11 (2.71),
Bharatpur-1(2.71), Beldanga-11 (2.68),
Raninagar-1 (2.56), Beldanga-1 (2.47),
Murshidabad-Jiaganj (2.34) and Berhampur
(2.25). Theremaining blocks belong to me-
diumMCEB.

Mudim/Hindu fertility rate

Musdlim and Hindu fertility ratesareun-
equaly distributed inthedistrict. TheMudim
MCEB variesfrom one block to another with
amaximum of 3.48 children per women in
Lalgolaand minimum of 2.40in Berhampur
block with an average of 2.97 children per
women among theMudim women (Table 2).
Lagolaaong with other eight south-western
blocks, i.e., Nowda, Sagardighi, Suti-I, Suti-
[1, Nabagram, Burwan, Bharatpur-Il and
Bhagwangola-Il areshowing highfertility rate
amongMudim (Fig4A). Thelow MCEB are
found in central and south-eastern part of the
district. These blocks are Raghunathgan;-I
(2.82), Khargram (2.82), Domkal (2.81),
Beldanga-11 (2.81), Raninagar-1 (2.70),
Bddanga-| (2.66), Murshidabad-Jiagan] (2.47)
and Berhampur (2.40). About one-third blocks
liesunder medium MCEB, which rangesfrom
2.85103.11 children per women.
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Table 3. Block-wiseMudim M CEB and Reproductive Female Literacy Ratein Murshidabad

Didtrict, 2014
Mean Child Ever Born
Mudim High Medium Low No. of
(Above 3.12) (3.12-2.85) (Below 2.85) Blocks
High Farakka, Hariharpara,| Raghunathganj-I,
(Above 56.36) Kandi Raninagar-,
o Beldanga,
§ Murshidabad-
> Jiaganj, Berhampur 9
§ Medium Nowda,
'% 50.31-56.31 | Bharatpur-Il,
© Sagardighi, Suti-1, |Jdangi, Khargram, Domkal,
§ Suti-11, Burwan, Raninagar-I1 Beldanga-l| 11
Bhagwangola-l
Low
(Below 50.31) | Lalgola, Nabagram | Samsergan;,
Bharatpur-I,
Raghunathgan;j-I1,
Bhagwangola-| 6
No. of Blocks 9 9 8

On the other hand, mean child ever born
rangesfrom 2.08to 3.13 children per Hindu
womenwithan averageof 2.70 (Table2). The
MCEB of Hindu femaeislower thantheMus-
limfemaeinrura partsof thedistrict. The
MCEB of Mudimsis0.27 higher than Hindu
femades Thelow Hindufertility rateisobserved
in seven blocks, located in central part of the
district (Fig4B). Theseblocks are Raninagar-
Il (2.57), Beldanga-1l (2.55), Bharatpur-|
(2.45), Raninagar-I (2.42), Beldanga| (2.27),
Murshidabad-Jiaganj (2.21) and Berhampur
(2.08). Lalgolashowshighest MCEB inthe
district among the Hindu fema esand accounts
for 3.13 children per women, followed by

Sagardighi (3.03), Samsergan] (3.00), Nowda
(3.00), Burwan (3.00), Suti-1l (2.94), Suti-

(2.90) and Bhagwangola-ll (2.87), located
mostly inthenorth and south-western parts of
the district. There are eleven blocks out of

twenty-six which are confined to medium fer-
tility rate and rangesfrom 2.63 to 2.82 chil-

dren per women.

The Nexus between MCEB and female
education level

The educational attainment hasaconsis-
tently inversere ationshipwith fertility amost
all cases. A number of studieshave been con-
ducted to assert thisfact (Siddiqui and Jamal,
2012; Siddiqui andYadav, 2009; Dwivedi and
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Sograwl, 2008 and Veron). According to
Srivastava (1998), educational attainment has
asgnificantimpact onfertility.

Block-wise association of MCEB andfe-
maleliteracy rate showshigh MECB of above
2.98 children per women asregisteredinnine
blocks. Out of total seven blocks are under
medium category (54.11%- 59.01 %) and two
blockslieunder thelow category (below 54.11
%) asshownin Table5. Thereareten blocks
whichfdl under mediumrangeof MCEB, three
of them lie under high literacy rate (above
59.01 %), five medium and two below low
category. Thelow M CEB of below 2.72 chil-
dren per womenisconfinedin seven blocks.
Thehighliteracy rateiswitnessed infiveblocks
havinglow MCEB. Religion-wiseMCEB and
literacy rate nexus is shown in Table 3 for
Muslimsand Table4 for Hindus. Table 3, re-
ved sthat high M CEB of above 3.12 children
per womenisnil in high category of literacy
rate (above56.36 %) anong Mudimfemale.

However, in savenblocks, medium literacy rate
(56.36-50.31 percent) is observed and two
blockswithlow Mudim femdeliteracy rate of
below 50.31 percent. There are about nine
blocks, which lieunder medium category of
MCEB (2.85-3.12). They aretrifurcated into
three blocks of high, two blocks of medium
andfour blocksof low Mudimfemaleliteracy
rate. Therearefive blocksconfinedto high fe-
maleliteracy rate with low MCEB and three
blockswith low M CEB and medium female
literacy rate.

Table4 showsthe Hindu MCEB and fe-
maleliteracy rate. Itisobserved fromthetable
that MCEB istotdly absent among high MCEB
and high female literacy rate and medium
MCEB with low female literacy rate. High
MCEB above 2.85 children per women is
found in eight blocks, six of them lie under
mediumfemaeliteracy ratevaryingfrom57.82
percent to 61.86 percent and remaining two
blocksareunder low literacy rate (below 57.82

MUSLIM

Mean 2.71

MURSHIDABAD DISTRICT
BLOCK WISE DISTRIBUTION OF MEAN CHILD EVER BORN BY FEMALE LITERATES, 2014

HINDU

TOTAL

)
.




96 Md. Asgar Hossain Chowdhury and Farasat Ali Siddiqui

percent). On the same hand, medium MCEB
rangesfrom 2.58 to 2.85. Further, in eleven
blocks, two arefrom high literacy rate above
2.85 and nine blockslying under medium lit-
eracy ratevarying from57.82 percent to 61.86

percent, respectively. Thelow M CEB below
2.58 children per womenisobservedin seven
blocks, fivefrom high literacy rate, onefrom
medium rateand onefrom low literacy rate.

Table4. Block-wise Hindu M CEB and Reproductive Female Literacy Ratein Murshidabad

District, 2014
Mean Child Ever Born
Hindu High Medium Low No. of
(Above 2.85) (2.58-2.85) (Below 2.58) Blocks
High Farakka, Raninagar-I,
(Above 61.86) Raghunathgan;j-I Raninagar-I1
% Beldanga,
T Murshidabad-
§ Jiaganj, Berhampur| 7
= | Medium Nowda, Nabagram, Jalangi,
% (57.82-61.86) | Sagardighi, Suti-I, {Kandi, Bharatpur-II,
ﬁ% Suti-11, Burwan, Domkal, Bhagwan- | Beldanga-l| 16
Bhagwangola-l| gola-l, Hariharpara,
Khargram Raghunath-
ganj-1l,
Low Lalgola, Samsergan; Bharatpur-I 3
(Below 57.82)
No. of Blocks 8 11 7

Femaeeducationisnegatively correlated
withthenumber of children. Theresult shows
that all theblocksin Murshidabad are showing
declineinfertility (MCEB) rate (Fig 5). Edu-
cation leve hasincreased from below primary
to higher educationd level (Fig5).

But therate of declineisnot uniforminall
blockstakinginto consideration the same edu-
cational level. About 11.14 percent females
haveregistered under below primary leve with
10.72 percent Mudimwomen and 11.57 per-

Reproductive Female MCEB in Murshidabad
District, 2014

ER {Children Per Womien)

b
Seconday

Status of Education

& £
£
1

OMushm BHwmdu 8Total ’;

MCER: Meas Child Ewer Born

Figh
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cent Hindu women, whereas, MCEB rateis
3.18 for Muslim women and 2.89 for Hindu
women. Thismeansthat thefemdeliteracy rate
bel ow primary leve of education hasinfact no
impact on fertility. Femaleliterates upto pri-
mary level condtituteof 26.64 percent with 2.86

children per Mudimwomen, whereas, Hindus
condtitute 27.22 percent with 2.56 children per
women with an average of 26.92 percent fe-
malesat digtrict level accountingfor 2.71 chil-
dren per women.

Table5. Block-wise M CEB and Reproductive Female Literacy Ratein Murshidabad District,

2014
Mean Child Ever Born
Total High Medium Low No. of
(Above 2.98) (2.72-2.98) (Below 2.72) Blocks
High Farakka, Raninagar-I,
o (Above59.01) Raghunathganj-I, Raninagar-I1
§ Kandi, Beldanga,
g Murshidabad-
-i,g Jiaganj, Berhampur] 8
% Medium Nowda, Jalangi, Bharatpur-II,
ﬁ% (54.11-59.01) | Sagardighi, Domkal, Hariharpara,
Suti-I, Suti-l, Khargram Beldanga-l| 13
Burwan, Bhagwan-
gola-ll, Nabagram
Low Lagola, Raghunathgan;j-I1,
(Below 54.11) | Samsergan; Bhagwangola-l, Bharatpur-I 5
No. of Blocks 9 10 7

At thesecondary level of education, about
15.44 percent fema eshave 2.16 children per
womenéa thedidrictlevd. TheMudimfemdes
consist of about 14.79 percent with MCEB of
2.27, whereas, 16.12 percent Hindu females
have 2.06 children per women. Graduate and
above level of education largely influence
M CEB among both the Muslim and Hindu
women. Thereisabout 2.93 percent Muslim

femaes, whichlieinthiscategory of education
with their fertility rate of 1.81 children per
women. However, the proportionissharply
high of among the Hindu femal es, which con-
stitute 5.84 percent females with MCEB of
1.62 children per women, but it represents4.36
percent femaleswith 1.68 children per women
athedigtrictlevel.
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Abovediscussonreveds tha femaeedu-
cationismgor influencing factor for reducing
fertility differentialsamong different SRCs
(Socio-Religious Categories). A negativerda-
tionshipisfound between femadeeducationand
MCEB among both Mudimsand Hindus. The
result further showsthat women cumulative
fertility can substantialy be reduced by encour-
aging female education. In other words, edu-
cationd attainment among both the communi-

Md. Asgar Hossain Chowdhury and Farasat Ali Siddiqui

tiesshowsastrong inverserelationship with
their fertility rate. But proportion at different
level of education showshigh rateamong the
HindufemdesascomparedtoMudimfemdes.
Itisalsofound that declining ratesof fertility
rate are observed from below primary to
graduate and abovein both religious commu-
nities. However, thelevel of declineismore
gradud amongtheHindufemdesthanincom-
pareto Mudimfemaesat thedistrict level.

Table6. Corrdation between the Variables of Educationa level (X1-X5) and Mean Child Ever

Born (Y,) inMurshidabad District

Variables Muslim (Y1) Hindu (Y1) Total (Y,)
Literacy Rte X, - 753%* -.836** -.801**
Below Primary X, 406* A421* 568**
Primary X, -0.202 -0.011 -0.143
Secondary X, - 702%* -.692* - 730%*
Graduate and Above X, -.857%* -.889** -.910%*

*Correlation Significant at 0.05 Level.
**Correlation Significant at 0.01 Level.

Source: Calculation Based on the Datacol -
lected through Field Survey, 2014.

Therdationshipsof totad Mean Child Ever
Born (MCEB) of Muslim and Hindu by edu-
cationa status havebeen calculated and tested
at 0.01and 0.05 levelsof significance (Table
6). Theindependent variableliterate (X1) is
negatively correl ated with dependent variable
Y1lat0.01level of significance, whilebelow
primary level of education (X2) ispositively
correlated with other dependent variableY 1.
It meanslow levels of education doesnot in-
fluenceto minimizefertility rate. Primary edu-
cationindicatesthenegativedegree of relation-
ship, but theval uesso obtained arevery wesk.

It seemsto be observed among Musdlim,

Hindu and total women with secondary edu-
cation (X4) and graduate and abovelevel of
education (X5) arenegatively correl ated with
dependent variable Y1 (MCEB) at the 0.01
leve of sgnificance. Educated womenaremore
awareabout family planning methods, gap be-
tween pregnancies, number of childrenandlate
ageat marriageleading tofertility decline.

Concluson

Aftertheforegoing detalled anaysis, it may
be concluded that in Murshidabad district asa
whole showsawell-established declineinfer-
tility level s between both Muslim and Hindu
religionwithincreasinglevel of women educa-
tion. It confirmsthat a higher levelsof educa-
tional status, the effect of religion ceasesto
operate, and it is socio-economic statusthat
matters. Results show that fertility rateisde-
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clining from secondary level of education to
graduate and abovelevel of women'seduca-
tionin genera and by religion. But thisrate of
declining isnot sameamong the Mudim and
Hindu. MudimMCEB iscomparatively higher
than the Hindu women in adifferent level of
education. Thesocio-economic atusof Mus-
limsisindeed |ower than that of other commu-
nities, asdocumented in the Sachar Commit-
tee Report (Government of India2006); asin-
cereeffort should bemadetolightentheir con-
dition. Increessewomen educationd attainment,
which may ultimately promotetheir socio-eco-
nomic status. Since educationwasfoundto
haveadiminishing effect onfertility rates, there
isabundant scopefor reducing thefertility rate
of Murshidabad district in general and among
theMudimsand Hindus, and especidly Mus-
lim girlsand women. Thegovernment of India
has|aunched many programsto promote par-
entsto send their girlsto school, but repeat-
edly, due to lack of knowledge of such
schemes, peoplefall totakeadvantageof them.
Thereisneedto publicizetheseprogramsmore
widely so that more peopl e can benefit. Inthe
long run, thiswill help Indiareachits popula-
tion goals. Educating women meansnot only
imparting knowledge, but also empowering
themtomaketheir owndecisons. Thereisaso
aspread out the effect of educated women for
others, less educated women. The presence
of afew educated womeninavillageor soci-
ety hel psincrease other women'sknowledge
of family planning, contraceptives, government
incentives, andsooninrura aress.
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