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EDITORIAL
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the Rajasthan Geographical Association (R.G.A.).The R.G.A. since it's inception in 1965, is
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provide an opportunity to learned scholars to present their research work in the annual

geographical meet while the annals gives chance to publish qualitative research outcome.

This volume of the Annals contains a wide range of research papers covering various
themes related to resources, environment and planning especially applications of geospatial
technology in resources evaluation, water resources, livelihood, educational amenities,
literacy, infrastructure development, water logging, mining, human health, perception of
desert, neotectonic activities, development level in urban areas, growth centers and
modernization of agriculture. T express my sincere thanks to all the scholars who have

contributed their articles in this volume.

I'am extremely thankful to Prof. H.S. Sharma, Prof. H.M. Saxena, Prof. Santosh Shukla,
Prof. R.D. Gurjar and Prof. R.N. Mishra for reviewing the papers and providing comments
and suggestions. I along with reviewers wanted to publish the articles in their original forms,
but indispensable constraints forced us to make some modifications. Credit goes to Dr. S.S.
Bhatt General Secretary of the Association for his constant efforts in bringing out this volume

well in time.

On behalf of the RGA, T would like to acknowledge the fanatical support from ICSSR,
New Delhi for publication of the Annals. I am thankful to M/s Shree Printing Center (Shri
Ashok Kumawat and Rajender Kumawat) F-109, Opp. Morani Motor Fourwheel Work
Shop, Karatpura Industrial, 22 Godown, Jaipur for designing and printing this volume well in

time.

QU A
Prof. S.C. Kalwar
Editor
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Mapping Potential Areas for Groundwater Exploration in a Semi-
Arid Block of Haryana using Geo-spatial Technology

Tejpal and Anisha
Abstract

The main aim of this study is to investigate potential groundwater extraction
areas in Nangal Choudhary block using remote sensing (RS) and
geographical information system (GIS) approach. The thematic layers
considered in this study are soil types, lithology, geomorphology, lineaments,
drainage density, slope and land use/ land cover, which have been prepared
using the satellite imagery and conventional data. Different thematic layers
and related features have been assigned proper weights based on their
relative contribution to groundwater occurrence. Thematic layers have been
integrated in ArcGIS for delineation of groundwater potential zones. The
obtained composite map has been divided into five zones (excellent, good,
moderate, poor, and very poor) based on their effect on groundwater
potentiality. It is found that about 42 percent of the area has been identified
as excellent or good potential zones, whereas the remaining area falls under
moderate and poor categories. The highest water potential area is located
towards northern and middle parts of the block because of high infiltration
rates caused by the distribution of flood plains, aeolian alluvium deposits
and agricultural land. The low water potential areas are in the southern
hilly tract due to the factors of high slope, runoff and low infiltration rate.
The GIS based output results have been validated using ground water depth
data which reflects the actual groundwater potential. It confirms the
predicted results related to the general ecological perception and signifies
the high quality map obtained which shows satisfactory agreement between
the predicted potential areas and the depth of ground water table. The
results of the study can be used to formulate an efficient groundwater
management plan for sustainable utilization of limited groundwater
resources.

Keywords: Semi-arid area, Groundwater, Remote Sensing, GIS and
Potentiality.

Introduction increasing demands for water, groundwater
resources are gaining much attention.
Groundwater has become an immensely
important and dependable source of water
supplies in all climatic regions including both

Water is one of the most significant natural
resources which supports human needs,
economic development and ecological
diversity (Preeja et al., 2011). With the
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urban and rural areas of developed and
developing countries (Todd and Mays, 2005).
Approximately, worldwide, 1.5 billion people
rely on groundwater sources (Shen et al.,
2008). Recently, many consequences of
unsustainable groundwater use are
increasingly evident in several parts of the
world due to frequent failures in monsoon,
ever-increasing population, rapid urbanization,
industrialization and other intensified human
activities (Sinha et al., 2012). In order to
ensure a judicious use of groundwater, its
proper evaluation is required for optimal
utilization.

Groundwater, being a hidden natural
resource, is not amenable to direct
observations hence, its identification and
location are based on indirect analysis of
some direct observable terrain features like
geology, geomorphology, lineaments, drainage
pattern etc. (Sinha et al., 2012). Therefore,
extensive hydro-geological investigations are
often a prerequisite to systematically
understand groundwater availability.
Conventionally, geophysical methods are
employed for groundwater prospecting, but
it is very costly, time-consuming and requires
skilled manpower thereby restricting its use
in practice, especially in developing nations
(Fetter, 1994). Hence, geo-spatial technology
provides an opportunity for better observation
and more systematic analysis of identification
and demarcation of groundwater resources
(Mukherjee et al., 2012). Geo-spatial
technology with its advantages of voluminous
data handling capacities, spatial, spectral and
temporal availability of data has proved to
be a handy tool for quick and useful baseline
information about the factors controlling the
occurrence and movement of groundwater
resources (Solomon and Quiel, 2006).
Therefore, it has been applied in several

2|Annals of the RGA | Vol. XXXIV, 2017

groundwater potential zonation studies both
in India and abroad (Jaiswal et al., 2003;
Solomon and Quiel, 2006; Shen et al., 2008;
Chowdary et al., 2009; Preeja et al., 2011;
Mukherjee et al., 2012; Sinha et al., 2012;
Singh et al., 2013). However, most of these
studies are restricted to consolidated rock
formations; therefore, the present study
focuses on the Nangal Choudhary block of
Mahendergarh district in Haryana under
unconsolidated rocks.

Objective of the study

The main objective of the present study is to
investigate the areas with different responses
to potential water extraction in the Nangal
Choudhary block of Mahendergarh district
in south-western Haryana using geo-spatial
technology for the purpose of improving
groundwater exploration.

Study Area

The study area (Fig. 1) is located in the south-
western part of Haryana. It is triangular in
shape, covering an area of 314.74 km? and
geographically falls between 27°47' 30" N to
28 2' 8" N latitudes and 75° 58' 23" E to
76°13"' 14" E longitudes. The block area lies
in Mahendergarh district and bounded by the
great expanse of Rajasthan in south-west. It
is a part of the Indo-Gangetic alluvial plain
with extreme hot and extreme cold
conditions. The area lies between an altitude
of 294-648 m above the mean sea level and
made up of fluvial and aeolian deposits and
conglomerates. The slopes of the study area
are from South to North varying with a
gradient ranging from 1° to 68°. Lithological
observations reveal that the block can be sub-
divided into two hydro-geological units,
namely porous and two fissured formations.
The porous formation consists of aeolian
deposits (quaternary alluvium sands and
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gravels) that define phreatic aquifer, whereas
the fissured formation made of sandstones
and subdivided in two different units
(Ajabgrah and Alwar group part of Delhi
super group) forms the aquiferous water
resources in this multi-layered aquifer
system. But, the water table has declined
consistently at the steep rate (Fig. 2). The
average depth of the groundwater table both
in pre and post monsoon seasons during the
period 1975 to 2015 has declined from 6 m
to about 43 m at the rate 0.90 m/year. As the
economy of the region is agro-based, the
significance of water availability and its
management is immense. The problem of
water availability is often attributed to the
natural water scarcity in the region and low
rainfall. Rainfall in the study area is rather
erratic and low averaging 416 mm in a year
is the major source of groundwater recharge
(Fig. 3). Rainfall is highly localized and the
major part of annual rainfall (more than 70
per cent) is experienced during south-west
monsoon period (July-September). Such
torrential rain and their high velocities cause
heavy soil erosion and reduce the natural
groundwater recharge.

Material and Methods
Data Used

The United State Geological Survey (USGS)
satellite data of Landsat 7 ETM+ sensor data
of March 07, 2015 with a spatial resolution
of 30 m have been chosen as this is the peak
time of growth of winter crops (Rabi season)
and dry season vegetation helps to
understand earth surface features as well as
groundwater perspective. The data is
downloaded from Global Land Cover F acility
(GLCF) website (http://
earthexplorer.usgs.gov). Moreover, about
220 high resolution Digital Globe Ima ge tiles

4|/Annals of the RGA | Vol. XXXTV, 2017

for the study area from Google Earth have
also been downloaded using the Map
Grabber 3.2 software. The Survey of India
(SOI) topographic map with a scale of
1:50,000 has been procured and used as a
source of ancillary information. Advanced
Space borne Thermal Emission and
Reflection Radiometer (ASTER) digital
elevation model (DEM) with spatial
resolution of 30 m has been used to generate
slope and shaded relief maps. The lithology
map has been taken from a published report
of Geological Survey of India (GSI) while
the information regarding soil types has been
collected from the maps published by National
Bureau of Soil Survey and Land Use
Planning (NBSS&LUP), Nagpur. The data
related to groundwater depth has been
collected from Ground Water Cell (GWOQ),
Department of Agriculture, Panchkula,
Haryana whereas rainfall data has been
procured from India Meteorological
Department, Chandigarh. Ground data has
also been obtained through the field visits in
various locations of the study area.

Methods

The methodology adopted in the present study
consists of five distinct stages. In the first
stage, the various information/data and maps
have been acquired from various sources and
converted in digital format and geo-
referenced. In the second stage, the study
area has been delineated using topographical
maps corroborated with information of FCC
image of Landsat 7 ETM+ imagery. Further,
DEM was developed and processed to
generate the shaded relief map, slope and
natural drainage pattern. Various digital
image processing techniques, viz., principal
component analyses, band radioing, band
multiplication, enhancements and filtering
have been used to analyze the satellite image.
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With the help of hybrid classification method
(supervised, unsupervised image
classification and mask of important features)
land use/ land cover map has been prepared.
Geomorphic features have been extracted
both from a combination of satellite images
and lithological characteristics such as soil,
geology and topography using visual
interpretation technique. The lineament map
derived from shaded relief map and later
updated with high resolution Digital Globe
Image data from Google Earth and linearly
stretched and edge-enhanced False Colour
Composite (FCC) of Landsat 7 ETM+ image.
Lineament density and drainage density maps
have been prepared using line density
function of ArcGIS 9.3. A field survey was
conducted at various locations in the study
area using GPS.

The third stage involves assigning
weightage to different units/classes of
various thematic layers according to their
individual role in groundwater perspective.
Seven thematic layers like soil type, lithology,
geomorphology, lineament density, drainage
density, slope and land use/ land cover map
have been taken into consideration for
weighted aggregation method (WAM).
Weightage has been assigned to respective
classes on the basis of hydrogeologic
importance and knowledge-based hierarchy
of ranking from 1 to 5 point scale (5 was the
highest weightage order and 1 was the
lowest weightage order) depending on their
perspective role, characteristics and spatial
distribution (Table 1). Different thematic

layers have also been ranked considering

their relative importance and capacity to hold
groundwater. Higher ranks are assigned to
the themes that have higher potentiality of
groundwater occurrence and capacity to hold
groundwater. Before the calculation of the
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final weights of the thematic layers and their
corresponding categories, consistency ratio
was calculated which was found within the
acceptable limit. Table 1 summarizes the
relative weights assigned for demarcation of
groundwater potential zones. In the fourth
stage, the ‘Raster Calculator’ tool of spatial
analyst extension in Arc GIS 9.3 has been
used for overlaying and integrates these
layers by weighted aggregation method. The
sequence adopted to create the final
integrated layer in the present exercise is:
(a) soil type, (b) lithology, (¢) geomorphology,
(d) lineament density, (e) drainage density,
(f) slope, and (g) land use/ land cover map.
Finally, the resultant groundwater potential
map of the study area has been prepared
showing the groundwater occurrence
scenario of the study area. Based on the
cumulative pixel values received after the
integration of all layers, the final map is further
classified into five categories namely
‘Excellent’, ‘Good’, ‘Moderate’, ‘Poor’, and
‘Very Poor’. Each category represents its
relative potential for the occurrence of
groundwater in the study area. The details
of groundwater potential zones are given in
Table 2. The methodology described above
has produced a multi-criteria scheme for the
groundwater potential areas mapping within
the study area located in semi-arid region as
reported by a flow diagram in Fig. 4. In the
last stage, the output map is validated with
the field groundwater data.

Validation of Groundwater Potential Map

The reliability of groundwater potential map
must be investigated in order to assure
correct application of the applied method.
For this purpose, a validation approach is
needed. This can be achieved by comparing
the actual depth of groundwater in wells with
respect to the zones determined in the study.




The basis of this validation implies the
existence of wells with low water depth and
high inter-seasonal fluctuation in zones
described as high or excellent potentiality in
the resulting map. For the validation, the
groundwater level depth data has been
collected from the Groundwater Cell,
Department of Agricultural, Government of
Haryana, Panchkula and a field survey has
been carried out in the study area. The co-
ordinates have been collected using GPS in
all the selected wells and incorporated in the
final GIS-derived groundwater potential zone
map as depicted in Fig. 4 which is a useful
tool for result confirmation. Accordingly, two
zone wise wells have been identified for the
groundwater level depth in each zone and a
comparative analysis has been applied
between the classes describing different
potential zones for groundwater storage and
actual depth of groundwater in sampled
wells.

Result and Discussion

Soil Types

The water-holding capacity of an area
depends upon the soil type and its
permeability. The initial infiltration and
transmission of surface water into an aquifer
system is a function of soil type and its texture
(Anbazhagan et al., 2005). Seven types of
soils are found in the study area, viz. sandy,
sandy loam, coarse loamy, fine loamy, loamy
sand, loamy skeletal, and rocky outcrops
(Table 1 and Fig. 5). Sandy is the soil that is
deep, excessively drained and forms highest
potential aquifer cover 25.3 percent area.
Sandy loam and coarse loamy are the soils
that are deep, somewhat excessively to
moderately drained and loamy texture with
coarser particle size. They also provide good
potential for groundwater occurrence and

cover about 4.2 per cent and 11.1 per cent
area, respectively. Fine loamy and loamy
sand soils are deep, moderately drained and
loamy in texture with fine particle size. They
collectively cover about 40 percent of the
study area. These two soil types have
comparatively moderate potential for
groundwater occurrence. Due to the lithic
contents in loamy skeletal soil, it does not
have the capacity to hold water that
percolates down from surface. It covers
about 7.4 percent of the study area. These
soils form less potential aquifers and have
low potential for groundwater occurrence.
Weights are assigned subjectively to each solil
unit after taking into account the type of soil,
specific yield and its water-holding capacity
given in Table 1.

Lithology

Lihology plays an important role in locating
groundwater potential areas (Rashid et al.,
2011). Hence, the knowledge of lithology of
a region is essential to understand the nature
and distribution of their water bearing
properties. Lithologically, the area is mostly
dominated by quaternary alluvium and
Precambrian meta-sediments of Delhi super
group rock formations system. Quaternary
sediments include alluvium deposits
consisting of a sequence of inter layered clay/
silt and sand with occasional kankar
formations of older alluvium formations and
coarse to fine aeolian sand deposits. Hence,
this zone acts as a good source of
groundwater potential. This is largely
distributed over about 85 percent area of the
block (Table 1 and Fig. 6). Delhi super group
is represented by Alwar quartizites, mica
schists and pegmatite intrusives of the
Ajabgarh series and slates of phyllites and
quartzites of the sub recent alluvium and sand
dunes. These two collectively cover about
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15 percent of the study area. These hydro-
geological units have moderate potential
groundwater repositories.

Geomorphology

Geomorphology of an area is one of the most
important features in evaluating the
groundwater potential and prospect (Kumar
et al., 2008). The study area is characterized
by a number of erosional and depositional
features with consolidated and unconsolidated
materials (Fig. 7). The unconsolidated
material comprises of aeolian plain,
pediments, river bed and valley fills. Deep
weathered aeolian plain with the presence
of scattered sand dunes/sand mounds with
gentle slopes is a dominant geomorphological
unit that covers 83 percent of the study area.
Its lithological composition is relatively coarse
weathered material to fine sand with little
clay which is porous and permeable.
Pediments are found in very low weathered
zone. Pediments covering a total area of 5.5
percent are mainly found in the southern
parts besides some scattered patches in the
eastern and western parts of the study area
(Table 1 and Fig. 7). The river bed area is
mainly covered by coarse sediments with
good vegetation cover (long grasses), and
groundwater potential of this unit is described
as very good. Valley fills are generally
consisting of sand, silt, gravel, and pebbles
deposited along the floor of a stream valley
covering minuscule area (0.37 percent). The
hard rock formation (consolidated material)
of the study area comprises of residual,
denudational and structural hills (highly
dissected and moderately dissected) covering
about 9.23 percent of the study area. The
percolation of rainwater in these areas is
directly related to the presence of lineaments,
as in the absence of primary porosity due to
the consolidation of rocks, presence of

lineaments produce secondary porosity and
make them permeable to some extent.
Negligible to sparse vegetation is found
around these units therefore, according to the
probability of the occurrence of groundwater,
the rocky outcrops are assigned low rank.
Theme weight and class rank assigned to
each geomorphic unit are given in Table 1.

Lineament Density

Lineaments are linear or curvilinear features
which play an important role in groundwater
recharge. The higher the lineament density
in an area, the more the chance of
groundwater occurrence will be and vice-
versa (Kumar et al., 2007). On the basis of
lineament density, the area was divided into
five different zones (Table 1 and Fig. 8). It is
observed from Fig. 8 that about 85 percent
of the study area has low to very low
lineament density because most of the study
area is composed of unconsolidated
formation with primary porosity. It is also
observed from Table 1 that high to very high
lineament density is limited only to 6 percent
area of the block. The value of these
lineament density categories is found to be
present within structural hills. Since
groundwater potential is directly proportional
to lineament density, hence, high rank was
assigned to high lineament density zones, and
low rank to low lineament density zones as
given in Table 1.

Drainage Density

Drainage density indirectly indicates its
permeability and porosity due to its
relationship with surface run-off
(Krishnamurthy et al., 1996). Fig. 1 shows
the distribution of drainage lines in the study
area. The drainage of the area is typical of
arid and semi-arid areas dominated by small
depressions, deeply incised, sand filled and
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Table No. 1: Class rank and theme weight assigned to different thematic layers in wei ghted aggregation
method (WAM)

S.No. | Map Unit/Class Area (ha) Area (%) | Rank | Map Weightage
1 Soil Type 5
~ | Sandy 7972.03 25.33 §
Sandy Loam 1334.74 4.24 4
Coarse Loamy 3496.90 11.11 4
Fine Loamy 10026.60 31.86 2
Loamy Sand 2418.28 7.68 3
Loamy Skeletal 2328.32 7.40 2
Rocky Outcrop 2353.93 7.48 1
Habitation Mask 1207.28 3.84 1
Water-body Mask 336.23 1.07 5
2 Lithology 4.5
Ajabgarh Group (Delhi super group) 3997.73 12.70 3
Alwar Group (Delhi super group) 763.06 2.42 3
Eolian Deposit (Quaternary alluvium) 26713.52 84.87 5
3 Geomorphology 4
River Bed (Dry) 552.63 1.76 5
Eolian Plain (Deep) : 26160.90 83.12 4
Pediment 1738.54 5.52 3
Residual Hill 3.53 0.01 1
Valley Fill (Shallow) 117.60 0.37 5
Denudational Hill 588.39 1.87 1
Structural Hill (Less Dissected) 1844.27 5.86 2
Structural Hill (Moderately Dissected) 468.46 1.49 2
4 Lineament Density 3:5
Very High (>3.51) 917.20 2.91 5
High (2.51-3.50) 991.70 3.15 4
Moderate (1.51-2.50) 2864.32 9.10 3
Low (0.51-1.50) 3252.18 10.33 2
Very Low (<0.50) 23448.91 74.50 1
5 Drainage Density 3
Very High (>6.0) 669.86 2.13 1
High (4.01-6.0) 1340.56 4.26 2
Moderate (2.01-4.0) 5128.91 16.30 3
Low (1.01-2.0) 3339.64 10.61 4
Very Low (<1.0) 20995.35 66.71 5.
6 Slope 2.5
Very Low (< 1.0) 8010.08 25.45 5
Low (1.01-3.0) 17112.37 54.37 4
Moderate (3.0-6.0) 4413.66 14.02 3
High (6.01-15.0) 1331.00 4.23 2
Very High (>15.0) 607.20 1.93 1
7 Land Use/ Land Cover 2
Settlements 1257.28 3.99 1
Cultivated Area 10247.23 32.56 4
Hills with Shrubs 4772.51 15.16 3
Hills 1351:22 4.29 2
Open Area 13298.78 42.25 3
River & Canal 336.23 1.07 5
Roads 211.06 0.67 1
Total 31474.31 100
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seasonal streams flowing from south to north.
These stream beds are a locally important
source of water during the dry season when
water can be found within a few meters of
the surface. The drainage density values
derived based on spatial density analysis of
drainage network have been grouped into five
categories and represented in Fig. 9. To
visualize the area of sheet wash and channel
flow, the zones of different drainage density
i.e. very high (>6.0 knv/km?), high (4.01-6.0
km/km?), moderate (2.01-4.0 km/km?), low
(1.01-2.0 km/km?) and very low (<1.0 km/
km?) comprise 2.13 percent, 4.26 percent,
16.3 percent, 10.61 percent and 66.71
percent of the area, respectively (Table 1).
The area of very high drainage density
represents more closeness of drainage lines
and vice-versa. The values obtained and the
respective theme weight and class rank
assigned to them are shown in Table 1. A
higher ranking has been attributed to low
drainage density category and a lower
ranking to a high drainage density category.

Slope

Slope is considered as one of the important
parameters for evaluating potential
groundwater occurrence. A high slope will
cause more runoff and less infiltration, and
thus have poor groundwater prospect. On
the other hand, in low slope regions, break in
slope introduces the lesser surface runoff
and rainwater gets sufficient time to infiltrate
downward recharging the groundwater table.
The slope in the study area varies from 0° to
68° and is categorized in five classed ranging
from Very low (<1°), Low (1-3°), Moderate
(3-6°), High (6-15°) and Very high (> 15°)
covering an area of about 25.5 percent, 54.4
percent, 14.0 percent, 4.2 percent and 1.9
per cent, respectively (Table 1 and Fig. 10).
A higher ranking was assigned to a gentle

slope and a lower ranking to a higher slope.
The groundwater potential of these classes
is given in Table 1.

Land Use/ Land Cover

Land use/land cover plays a vital role in
groundwater prospecting. Different land use/
land cover types affect the rate of recharge,
runoff, and evapo-transpiration. In the study
area, seven land use/ land cover classes have
been identified (Table 1 and Fig. 11). The
land use classes identified include mostly
open surface, cultivated area, hills/ rocky
outcrops with shrubs. The open space and
cultivated area occupy the maximum
proportion of land area (42.3 and 33 percent)
followed by rocky outcrops with and without
shrubs occupying (20 percent) and
settlements with about 4 percent area.
Among the other land use/ land cover
classes, river bed and canals constitute about
1 percent, and paved land under roads 0.67
percent of the total study area. The
groundwater potential ranks of these classes
are given in Table 1. The river beds, canals
and cultivated fields with good vegetation
cover promote the infiltration rate and
prevent excess runoff and, therefore, are
assigned high rank for groundwater
prospecting. Rocks and built-up and barren
lands are assigned low weightage as the
infiltration rate is very low.

Delineation of Groundwater Potential
Zones

To demarcate the different groundwater
potential zones, all the thematic layers are
integrated with one another according to
their importance through the WAM union
concept in GIS environment. After the
integration of all thematic maps, resulted map
has been classified into five groundwater
potential zones namely, very poor, poor.
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moderate, good, and excellent The spatial
distribution of all these categories is depicted
in Fig. 12 and their respective figures
summarized in Table 2. The very poor zone
is indicative of the least favourable region
for groundwater prospecting while the good
to excellent zone is the most favourable
region.

Excellent potential for groundwater
occurs in the places where all the seven
parameters are more favourable to
groundwater. It is revealed by Table 2 that
about 6 percent of the study area has an
excellent potential of groundwater
occurrence and is observed near the lower
reaches of the study area where gentle slope
and low drainage density provide more time
for sub-surface infiltration of surface water,
acolian plain with coarse to fine sand deposits
develops potential aquifers and concentration
of unconsolidated material increases the
infiltration rate. The second and third
categories which show good and moderate
potential of groundwater dominate the study
area and cover about 65 percent area of the
block. Moderate prospect zones are found
in isolated pockets distributed all over the
study area. It is also observed from the Fig.
12 that with the increase of distance from
the piedmont area with gentle slope and low
drainage density poses moderate potential
while harder rock formation and
concentration of consolidated material with
very steep slope and very high drainage
density decrease the percolation rate and lie
in poor to very poor potential zones. Most of
the south-eastern and south-western
periphery of the study block has poor to very
poor groundwater prospect. The areal extent
of these two categories together has been
estimated to be about 29 per cent of the study
area.

Table No. 2: Proportion of area under
different groundwater potential zones

Categories  Area (ha.) Percent Area
Very Poor 4126.28 13.11

-~ Poor 4979.24 15.82
Moderate 9328.99 29.64
Good 11075.81 35.19
Excellent 1964.00 6.24
Total 31474.31 100.00

Verification of Groundwater Potential
Map based on the Hydrological
Investigation

A comparison between the groundwater
level depth data and groundwater potential
zones prepared by the WAM model have
been made to check the validity of the
proposed model and represented through the
Fig. 12 and Fig. 13. It is apparent from Fig.
13 that the higher fluctuation and low depth
of groundwater in pre and post monsoon
season fall within excellent groundwater
potential zones whereas lower fluctuation and
high depth of water table fall in poor
groundwater potential zones. Moreover, not
a single well is found in the very poor zone in
the groundwater potential map (Fig. 12).
Based on the above verification results and
discussion, it can be inferred that the
groundwater potential map based on WAM
shows that both sets of data complemented
each other.

Conclusion

This study represents a modeling approach
to integrate the physical, geologic, and
anthropogenic factors governing groundwater
potentiality in the Nangal Choudhary block
of Mahendergarh district in south-western
Haryana. Thus, the groundwater potential
map produced is an important component for
the sustainable development of groundwater
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resources of the area. The resulting
groundwater potentiality map of the study
area indicates that the different geographic
locations are suitable for groundwater
exploration with different magnitudes, but the
overall groundwater potential in the block is
the moderate to low class. However,
Krishnawati and its tributaries that have
higher runoff were predicted to have high/
moderate groundwater potential through the
performed WAM. These areas could be the
main source of contribution to sustainable
recharge of the aquifer systems of the block.
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nity of Simalwara Tehsil, Dungarpur District
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Abstract

Dungarpur district is the southernmost tip of Rajasthan, surrounded by
Arawali hillocks. Sometimes it introduced as a backward district or Janjatiya
Bahul area of the state. The tribal community may have some small piece of
undulating land and many Government policies have been launched for
their livelihood sustainability; but the existence of livelihood uncertainty
remains as it in the expanse. The tribal inhabitants of the District are the
poorest and most disadvantageous group of the District. Out of all these
facets (extreme poverty, uncertainty and resource constrained situations)
the tribal community (Bhil) has evolved their own livelihood strategies to
ensure survival. This study is an attempt to explore the livelihood strategies
of the tribal people, which sustain their existence in unfavorable condi-
tions. The study has been accomplished on primary data based survey of
116 households of the Simalwara tehsil of the District, using anthropologi-
cal approach. The findings of the study accounted that there are abundant
of formal and informal strategies with them (tribal community) to sustain

their livelihood in spite of vulnerable conditions.
Key Words: Livelihood, Strategies, Sustainability, Uncertainty, Vulnerable

Introduction

The livelihood approach to understanding the
survival strategies of poor people, as well as
development processes, has become
increasingly popular in the last decade.
Recently, development agencies and
government have been ustilising the concept
of livelihood in the design of policies, projects
and plans. For instance; Department for
International Development (DFID),
International Labour Organisation (ILO) and
Institution of Development studies (IDS)
have been gradually accomplished their
research and policy initiatives on livelihood
sustainability for poverty reduction
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particularly in developing countries of Asia
and Africa.

The livelihoods are ‘unsustainable’
since they are poorly equipped to cope with
sudden or even long-term changes.
Consequently, many livelihood studies carried-
out by development authorities to alleviate
poverty and to have focused on examining
sustainability as an indemnity against a total
breakdown of livelihoods (Carney 1999;
Brock 1999; Carswell et al. 2000; de Haan
2000; DFID 2002; Toufique 2001). The
concept of sustainable livelihoods used
in these studies relates to the conditions of
poverty, well-being, capabilities, resilience and

:
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the natural resource base of families and
communities. A number of studies are also
emphasized the significance of migration in
the livelihood literature of poor rural
mouseholds sustainability (de Haan 1999,
2000; de Haan et al. 2000; Mc Dowelland
1997 etc., Siddique 2003.

In that sense many Government policies
and community welfare programmes have
been established to diminish the livelihood
uncertainty of tribal people in India. But the
existence of livelihood uncertainty remains
a5 it is in this group. Nevertheless, the lifestyle
of each indigenous community is unique and
related to the utilization of particular natural
resources and particular type of work in their
own environment with some strategies to
sustain their life. Simultaneously, the tribal
inhabitants of the District are the most
disadvantageous group of the southern
Rajasthan. They bear disproportionately high
burden of poverty and multiple deprivation.
Extreme poverty, uncertainty of resource
constrained situations, ownerships of
undulating and small piece of land, lack of
education, followers of customary erroneous
beliefs, unhealthiness and dreadful habits of
drinking and smoking enhances the
uncertainty of livelihood. Besides these facets
the tribal community (Bhil) has been
developed their own certain livelihood
strategies to ensure survivals. Here the study
attempts to highlights survival strategy that
ensure their life.

Objectives
®  To depict the survival strategies of the
tribal people.

® To examine the ways that how these
people utilized the scarce resources
utmost for survival and to cope with the
vulnerabilities.

[ ] To recommend some submissions that
sustains poor livelihoods.

Database and Methodology

The research study has been completed on
the basis of the anthropological surveying
approach and on qualitative databases. The
anthropological study has distinguished itself
from other social sciences because it
addresses human nature and its many facets
— holistically. (Keith Hart)

The database has been based on
primary as well as on secondary source of
information. The Secondary source of data
has based on census, 2011 figures of the study
area.

The primary data have been collected
with the help of (a.) Well structured interview
schedule questionnaire and on (b.)
Anthropocentric based observation of
households at village level.

. To collect household level data
stratified random sampling has been designed:

At the first stage Simalwara tehsil of
the District has been selected.

At the second stage randomly 13
villages have been selected from the Tehsil.

At the third stage purposively 116 tribal

households have been selected from sampled
villages.
(Note: - For household selection any type of
proportion has not been fixed in a particular
village because, the settlement pattern of this
group is so scattered so it is difficult to find
out fixed proportion households in a particular
village. But 4 households have mentioned
minimum limitations. )

Study Area
Simalwara tehsil located at the southern west
part of the District. It extends between 23°
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26'-23°37' N. Latitude to 73°39'-73°52' E.
Longitude. The terrain of the Tehsil is highly
undulating, characterized by low-lying hills,
but the western topographical features
merged with Gujarat region. The western
portion slopes down towards the southeast.

Population wise Tehsil constitute 23.46
per cent population of the District with 249
habited villages (Census, 2011). The Tehsil

is well-known for tribal populous block of the
District as well as of Rajasthan. Since 84.78
per cent population (Census, 2011) belongs
to purely tribal community in it. The literacy
rate has registered only 43.18 per cent in the
Tehsil according to census 2011. Working
population wise 47.58 percent population
engaged in different types of works.

Study Area

‘ . ‘ ‘ rnm

Fig. Key Map of Study Area

18/Annals of the RGA | Vol. XXXIV, 2017




Owerall, it has to be summarised that the
Simalwara tehsil of the District is a most
backward tehsil of the District. Tehsil holds
lowest literacy rate, with highest tribal
grouped population. The community
surrounds with very low livelihood sources.
Whatever, they having (least agriculture land
with infertility and with low irrigation facilities)
is the very slightest amount of survive for
this group of people in study area. Apart from
it the Tehsil covered with inadequate natural
resources which are not sufficient to sustain
these people life.

Results and Discussions

The results of household survey interpret that
= Simalwara Tehsil, the tribal group of people
are living in so vulnerable conditions. Besides
s, they have been adopted some survival
sirategies to sustain their livelihood and
emvironment. From the field survey, it has
Seen observed that, mainly the tribal families
are engaged in formal as well as in in-formal
scuivities to sustain their livelihood.
Household’s annual income wise it found that
these people earned their annual income from
some significant sources of income which
sasegorised into formal and informal sources.

Iaformal strategic Sources of Income

(a.) Agriculture (b) Agriculture labour (c.)
Wage Labour work, (d.) Livestock rearing
(e) Fishing and forest collection (f) Traditional
crafts work and (g.) Informal ways of
Borrowing (loan) Money: (See Plate No. 1-
4)

Formal Strategic Sources of Income

(a) Seasonal labour migration (b) Petty trading
(c) Work in MANREGA (d) Modern farming
and trading of vegetables etc. (See Plate No.
5-8)

Analysis of Informal Sources of Income

After the analysis of the 116 household’s
scheduled data, it found that usually tribal
families received Rupees 110,000 average
annual incomes from aforementioned formal
and informal sources of activities in the Tehsil.
Out of standard total annual income about
28.55 per cent of income gained from
informal activities in the study area
households. Table 1 given below depicts that
average annual income wise, most of family
members engaged in agricultural activities in
the area. Averagely, about 7 members of a
family take on in agricultural activities.
Whereas, the ratio of annual income and
number of family members engaged in a
particular activity is not so satisfactory.

Tabl= No. 1: Informal Activities Wise Annual Income Distribution of Households

Sowrce: Field Survey, June-2016

Iaformal Livelihood Activities No. of Family Average Annual
i Member Engaged Income of a
in Particular Household (Rs.)
Activities (Averagely)

Agriculture 07 6000

Livestock Dairy & Dairy milk Production 03 3500

Wage labour and Agri. Labour work 05 5000

Fishing and Forest Collection 02 2500

Traditional Craft 03 2500

Sorrowing money from local Sahukara 01 12,000

Toeal Average Annual Income from Informal Activities 31500
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Fig. 2 depicts the livestock dairy and
dairy milk production activity wise percent-
age of total informal activates annual income
is about 11 per cent in the Tehsil. It has been
observed that most of the families are unin-
terested to do this type of activity. Because

they pointed out that this activity demand lots
of passion and operating expenses. It also
make-out from field survey that about 50 per
cent households have not earned their income
from this activity, because they rears animals
only to fulfill their own family demand.

Fig. 2

Annual Income wise Proportion of
Infromal Activities in Tribal Households

| Agriculture

M Livestock Dairy &
Dairy milk Production

i Wage labour and Agri.
Labour work

H Fishing and Forest
Collection

M Traditional Craft

B Borrowing money
from local Sahukara

Source: Field Survey, June-2016

Table 2: Formal Activities Wise Annual Income Distribution in Households

Formal Livelihood Activities No. of Family |Average Annual
Member Engaged| Income of a
in Particular ~ |Household (Rs.)
Activities
(Averagely)
Manrega 01 12,000
Seasonal Labour Migration 03 50,000
Petty Trading 01 8,000
Vegetable Plantation and Trading in Local market 02 5,500
Others _ 01 3,000
Average Total Annual Income from Formal Activities 78,500

Source: Field Survey, June 2016
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The profit received from labour
ion is the main source of income in this
ity. Fig. 3 represent that about 64 per
annual income of formal activities earned
labour migration in the study area. It
that labour migration is being a
source of sustainable survival strategy
the Tehsil. Earnings from MANREGA are
2 significant survival strategy of this poor

Besides these, petty trading is another
sgue of survival. In petty trading this
of people purchases different small
from main traders and then trade them
wending them in local areas. Fig. 3 depicts
about 10 per cent annual income of
activities received from petty trading

by this group of people. Though, the members
engaging proportion are less, but the income
earned through this activity is much enough.
It has been noted from field survey that most
of people are adopting this strategy to survive
now a day in the area.

Close to 7 per cent annual incomes of
formal activities obtained from planting of
vegetations and trade in the local market as
an additional means of making it. It appears
that lately some families use to planting of
vegetables and trading in the local market.
Though, the geographical and infrastructural
services for vegetable plantations are not so
respectable, despite of that some tribal
farmer’s family exert oneself to survive.

Fig. 3

Annual Income Wise Proportion of Foraml
Activities in Tribal Households

® MANREGA

i@ Seasonal Labour
Migration

 Petty Trading

H Vegetable Trading in
chal market

@ Others

Source: Field Survey, June-2016
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In the end about 4 per cent of annual
earnings of survive obtained from other
sources of income. In other source of income
mainly illegal activity like; push children to
work in Biti-cotton fields, in hotels and
dhabas, compel women to do illegal works
etc. are the additional sources of income in
this group of people.

Overall, it could be said that the
importance of traditional activities is
diminishing day by day in the study area.
Because the earnings from these sources are
not so valuable and the outputs are less
effective. It has also observed that the
interest towards agriculture has been reduced
day to day and people are interested to sale-
out their parental land property in greediness
of some handsome amount. People
perceptions towards agriculture are that "the
agriculture activities make them vulnerable
due to Monsoon uncertainty and
expensiveness of seeds, wage, fertilizers and
irrigation facilitation". As an outcome they
haven’t received any sum. It becomes less
profitable for them.

On the other hand, income from formal
sectors like; seasonal migration, petty trading
and MANREGA are so significant and
became valuable supplements of strategic
sources of income for tribal people recently.
Overall, the informal and formal strategies
of livelihood sustain these people life primarily
but it could not able to sustain their life

‘regularly. In the absence of labour wage,
MANREGA or Monsoon they become
vulnerable and powerless to survive.

Major Findings
Extreme poverty, uncertainty of
resource constrained situations, ownerships

of undulating and small pieces of land, lack
of education, followers of customary
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erroneous beliefs, unhealthiness and dreadful
habits of drinking and smoking enhances the
uncertainty of livelihood and poverty in tribal
people of the District.

It found that tehsil’s tribal people sustain
their livelihood on the basis of land, livestock,
crops, forests and on indigenous traditional
knowledge.

Broadly tribal groups of people engaged
in informal and formal activities to sustain
their livelihoods in the study area. Most
significant activities which create uncertainty
regarding livelihoods are agriculture, local
wage labouring and borrowing money from
local Sahukars.

On the other hand, lately petty trading,
vegetable marketing in local areas,
MNREGA and migration becomes
supplement sources or strategies of survival
for this group of people in the study area.

No doubt, the alternate strategy of
livelihood has sustained these people’s lives
temporally. But for sustainability these
strategies are not able to fulfill the basic goal
of survival. ‘

For that government should introduce
some new policies and project plans in the
survey région, through which they will be able
to sustain their livelihood regularly.

The Government should introduce some

- skill developing projects for tribal youth in the

District, which can make them capable to
earn better income. And secure the
sustainability of livelihood for their families'
lastingly.

The Government should plan to
introduce PLA and PRA approaches based
projects in tribal areas to development. The
main goal of these approaches is to involve
local communities, and all other stakeholders




Informal Strategies of Livelihood in Study Area
Plate 3 Plate 4

Plate 7 Plate 8
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voluntarily for community development, so
that they can identify, plan, control and
maintain and use of local resources for
greater prosperity. (Exmp; Biodiversity
conservation and Rural Livelihood
improvement Project, Ministry of
Environment and Forest conservation).

Despite it, the Government should focus
on the development of basic amenities on
health, education drinking water, proper road
networks, electricity, banking facilities etc.

To increase employment opportunities
locally, the NRIS, local administration and
state governmerit should bring together hands
in inviting investment for setting up industries,
and other small scale or cottage industries
depending on the availability of resources in
the district. This will help to generate
employment locally for the people of the
district.
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Dimensional Stone Industry in Rajasthan Challenges and Strategic
Measures

Seema Jalan and Purnima Singh
Abstract

With the advancement of civilization, the uses of stone have also
tremendously increased. Stones are not only the oldest building material
but their availability and durability has led to their widespread use in
construction activities for many purposes. Rajasthan is the hub of stone
activity accounting for approximately 65% of India’s stone production.
‘Rajasthan is endowed with about 95%, 85%, 80%, 20% and 20% of marble,
sandstone, limestone, granite and slate production respectively of the entire
nation. Rajasthan possesses 91% of deposits and produces about 95% of
the total marble production in India. But the industry is presently faced
with some formidable constraints and challenges including obsolete
rechnologies and poor performance in international marketing. The present
paper is an attempt to evaluate the potential strength as well as weaknesses
of this industry in Rajasthan, capitalize on the opportunities and overcome
the threats so that this industry providing livelihood to a sizeable section of
the society in the state can withstand in the market.

Keywords: Dimensional Stones, Constraints, Environmental Degradation,
Strategic measures.

applications in all kinds of buildings. Marble
and granite have extensively been used in
palaces, forts, temples, churches, mosques,
gurudwaras and castles, not only as structural
members but also with their functional use

Jatroduction

Ssene was the earliest inorganic material
wsed for various purposes by mean. With the
st ancement of civilization, the uses of stone
Save also tremendously increased. Stones

e not only the oldest building material but
e availability and durability has led to their
wadespread use in construction activities for
Emmy purposes.

Asy stone specially, cut or shaped to a size
% called as “‘dimensional stone’. Dimensional
wemes usually include marble, granite, flaggy
Jmmestone, sandstone and slate. Their use is
et lamited to a particular variety of buildings.
& fact. one or many of the stones find their

and aesthetic sense.
Review of Literature

The stone industry has become a popular
theme among the researchers. K. Vikram
has done a lot of work on stone industry.
Important works of Vikram, K. are ‘Stone
Industry in India’ (1984), ‘Directory of
Dimensional Stones’ (1986), ‘Pashan’ (1990),
‘Export Potential of Dimensional Stone’,

‘Slate : The Wonder Stone’ (1995). His most
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important work is ‘The Rajasthan Dimension
Stone Industry : Opportunities Galore’(1996).
Various other research works in this regards
includes ‘Need of Research & Development
and Innovative Techniques for Proper
Development of Dimensional and Decorative
Stone Mining and Processing’ by H.R.
Banthia (1990), ‘Marble and Granite
Processing Industry in Rajasthan - A
Locational Analysis’ by Seema Chouhan
(1996).”Stone Characterization: An Important
Step for Ensuring Enhanced Export and
Domestic Sales’ by O.P. Jain (1997),
“Problem faced by Indian Stone Industries”
by B. D. Verma (2000, 2003). Gagan Goyal
(2002, 2003) has very extensively dealt with
the marble industry in Rajasthan. Ravindra
Nagar et al (2016) have studied the potential
resources of granite and marble dust and
comparative assessment of sand and cement
replacement in concrete by marble and
granite dust,

Objectives of the Study

The objectives of this study are to identify
major constraints relating to the development
of dimensional stones in Rajasthan, analyse
and propose strategy for its sustainable mining
in Rajasthan. The main constraints being
faced by this industry particularly in relation
to the competition from the international
market have been identified and further, an
attempt has been made to find out the
remedial measures

Study Area

Rajasthan extending from 23°3' N to 30°12
North latitudes and from 69°30' E to 78°17'
East longitude is the largest State of India. It
spreads over 3,42,239 square kilometres and
occupies about 10.45% geographical area of
the country. The neighboring states are
Punjab in the north, Gujarat in the south, Uttar
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Pradesh in the east, Haryana and Delhi in
the north-east and Madhya Pradesh in the
south-east. International boundary separates
the state from Pakistan in the west.

Physiographically, the State is bordered
by the plains of the Sutlej-Beas rivers in the
north-east, the Ganga-Yamuna rivers in the
east, the Malwa Plateau in the south-east
and the Gujarat plain in the south. Rajasthan
1s endowed with diverse physiographic
features-the Great desert in the west, the
Aravalli Mountains in the middle, the plains
in the east and Hadauti plateau in the south-
east.

Material and Methods

This paper is based both on primary and
secondary data. Secondary data have been
collected from the concerned Departments,
Institutions and offices. Various publications
of Department of Mines and Geology
(DMG), Geological Survey of India (GSI),
Rajasthan State Industrial Development and
Investment Corporation (RIICO), Centre for
Development of Stones (C-DOS), Indian
Bureau of Mines (IBM) and souvenirs of
exhibitions etc. have been studied carefully.
Valuable information have also been collected
from the various internet sites. Secondary
data have been supplemented by field
studies. Workers at the mine sites and the
owners of processing units have been
interviewed about working atmosphere. The
interactions with the workers and owners
have helped to understand present status and
constraints of the industry.

Spatial Distribution and Development

The State of Rajasthan produces about 40%
of the minor minerals in the country and a
large proportion of it is covered under
dimensional stones. Rajasthan is the hub of
stone activity accounting for approximately




#£35%, of India’s stone production. Rajasthan
= endowed with about 95%, 85%, 80%, 20%
and 20% of marble, sandstone, limestone,
anite and slate production respectively of
e entire nation. Rajasthan possesses 91%
ia’s deposits and produces about 95%
total marble production in India. The
aated reserves of marble, granite, flaggy

= 1100,1128,1800,900 and 50 million metric

" =stone, sandstone and slate in the state .

tons respectively. The spatial distributions of
various dimensional stones in the state have
been depicted in Figure. 1.

Constraints in the Industry

Despite rich potentials for growth, the
dimensional stone industry in Rajasthan is
faced with the following constraints:

Manual mining
The mining of dimensional stones is mostly
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manual hence is very slow and time

consuming. Open cast method of mining is
adopted in all existing stone mines which is
primitive, manual, slow, wasteful and highly
uneconomical. The availability of labour is
cheap and abundant but this labour is
unskilled and mostly illiterate. Due to
unskilled workforce, the products are not
consistent in shape and sizes, besides being
incapable of batch production.

Shortage of Modern Machinery and
Absence of Latest Technology

While exporting the dimensional stones it is
often viewed that the Rajasthan’s material
does not possess quality approved products.
During the process of cutting the material to
marketable sizes, the tiles or slabs are not
cut at right angles. Similarly, the thickness
varies from one corner of the slab to another
corner. The edges are often chipped, jagged
and often some percentage of the product is
cracked or broken. These are mainly due to
lack of modern machinery and obsolete
installation techniques. The facing is done
without proper water proofing and chemical
treatment for protection from weather
deterioration.

Inadequate Transportation Facilities

Mines are mostly located in remote areas
which do not have sufficient transportation
facilities. Many of the quarries are facing
problem in movement of blocks from quarry

to processing factories. This restriction is -

firstly due to the shortage of approach roads
and secondly, due to the restriction on
carrying overweight. Due to these transport
restrictions, large blocks of stones are made
mto small sized blocks resulting in to lower
production.
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Lack of Regular Supply of Quality
Approved Products

The entrepreneurs owning and operating the
quarries and processing plants are not well
versed with the technical aspects. Hence do
not produce goods conforming to the
international standards of polishing. Rejection
of exports is often reported due to lack of
quality control. This problem is further
compounded by the lack of inspection and
certification agencies. Sufficient attention is
not being paid to polishing and finishing of
the slabs and tiles, thereby leaving much to
be desired in the finished product.

Unorganized and Small Scale Sector

The stone sector in Rajasthan is unorganized
and has developed mainly as a small scale
sector. The small entrepreneurs are not fully
aware of the modalities of production, quality
control, planning and export.

Shortage of Capital and Credit

The industry mostly being unorganized and
in small scale sector finds difficult to get
finance from banks and other financial
institutions. Further the interest rates are
higher than the international market. The
problem is further compounded by the fact
that the exporters extend credits to overseas
buyers whereas they bear burden of very
high interest rate and suffer from shortage
of working capital. They are losing heavily
in terms of working capital and market.

Shortage of Power

Rajasthan has always been a power deficit
state with demand exceeding the supply
specially in summer season. Rajasthan partly
depends upon power supplied by neighboring
states. During the periods of power shortage
industrial estates are first to face power cuts
and receive power on commercial rates.
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Lack of Specialized Technical Education
and Innovative Technology

There is shortage of trained workforce for
the stone industry because of absence of
education and training facilities for
entrepreneurs as well as for the engineers
and operators. The mine owners and
processors are not well versed in technical
sspects. Hence there is a general lack of
guality consciousness in the quarrying as well
#s in the processing. Further, Rajasthan lacks
= research and development of innovative
sechniques in the sector.

Absence of Proper Pricing Policy

Pricing of Indian stones especially granite
and marble has become very flexible in the
pecent past, adversely affecting a reasonable
pricing policy for our stones. Due to
mconsistency in pricing, most of the
producers are competing within the local
market, losing the international market and
profit. The Rajasthan exporters have a
tendency to dump their product in the
meernational market at bottom prices.

Lack of Planning Process

Micro-level planning of the quarries is
practically non-existent. The quarries are
developed without micro level sampling and
surveving techniques. The benches are
smproperly developed thereby posing
problems in material handling and causing
frequent accidents. The orientation of the
ware cuts is often unfavourable and causes
wndesirable cracks in the products.

Absence of High Quality Easting and
Standardization Facilities

The available facilities are incapable of testing
2s per ASTM and other international
standards. Exporters are not aware of the
properties of their stones and their suitability

for application. There is a complete lack of
understanding about the need for testing of
stones and standardization of applications.
There is no export certification facility
dedicated exclusively to the stone industry
and there is absence of export inspection
agency. Stringent standards adopted by
European Commission Countries are too high
to comply with.

Lack of suitable information and export
promotional activities

An information network / data bank on
potential importers of stone and exchange
of information about export enquiries is not
in place so as to assist the potential exporter
except at C-DOS. Geological information
regarding stone deposits has not been
compiled and are not easily accessible

Due to lack of interaction between
exporters and importers, and irregular
promotional activities like international trade
fairs, buyer seller meets, conferences the
international market is not fully aware of the
wide range and export potentials of stones
from Rajasthan.

Small and Short Term Mining Leases

Mining leases have been given to too many
small investors without checking their
credentials on technical capabilities and
ability to invest capital in mining machinery
which are necessary to sustain massive
production. Due to small size of plots, the
mining industry has suffered. Banks are very
hesitant to provide substantial financial help
in developing the mines: Short term quarry
leases make it impossible for quarry lease
holder to invest sizeable amounts or entering
into any long term contracts or projects.

Non-availability of Good Size Blocks
Countries like Italy, Germany China and few
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far eastern countries are buying huge
quantity of rough blocks to be reprocessed
in their countries. Since, the block itself is of
high quality, they are therefore, able to
produce high quality stone with which our
entrepreneurs have to compete from the left
out blocks of low quality. Non-availability of
good size blocks in the local market causes
problem in producing high quality gang saw
size slabs.

Improper Packaging

Segregation of various patterns and colours
into various quality grades is very essential
before being packed and dispatched. But our
sorting system is improper- often good quality
product is mixed with the poor ones. This
results in inconsistency and non-uniformity
in the packaged products. Improper
packaging results in damages during transit
and dissatisfaction of customer.

Slow Response to Changing Market
Demands

Unlike other products, the dimensional stones
have many specialties with high risks. Some
unique stones like green marble have
permanent market but other natural stones
of all varieties, have seasonal preferences
and drop outs depending upon the world trend
in fashions, decorations and interior designs.
Unfortunately, the delayed procedures and
rigid policy framework have adversely
affected stone operators to come out
successful. The Indian stone industry has
been observed to be strongly resistant to
change and is very slow in responding to the
challenges of international competition.

Absence of Rational Mining Policies

There is also absence of long term rational
mining policy by the state government. The
state government frequently formulates new
policies altering its own earlier announced
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policy or of the previous government. Some
policies of government have caused serious
problems resulting into huge loss for the
processing factories as the mines were not
renewed due to change of mining policies
which deprived them of their raw materials.
All these uncertainties diverted the investors
into countries with attractive investment
opportunities like Brazil, China, Italy, Korea,
Greece etc. and in to other states in India
having more investor friendly environment.

Import Liberalizations

The liberalisation of imports threatens to
challenge the monopoly of Indian stones in
the domestic market especially in office
complexes, prestigious complexes and hotels
wherein high priced stone are generally
installed.

Lack of Proper Implementation of Laws

The government agencies enforcing
provisions of the Mineral Conservation Act
and the Mining Safety Act are expected to
act as a guide and friend, advise and assist
the mine owners both in commerce and
technology to exploit the natural stones in a
safe, competitive and environmental friendly
manner. Contrarily they are resorting to
authoritative conduct which is detrimental for
the smooth functioning and growth of mining
plants

Threat from Ceramic Industry

The dimensional stone industry is facing
insurmountable threats from the ceramic
Industry. The ceramic tiles are becoming
quite popular for the flooring purposes
because of its accurate dimensions, eass
availability, large variety, ease of installatios
and light weight.

Low Degree of Value Addition
A major proportion of the exports from Inds
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consist of raw blocks to Italy and China
which is then processed and re-exported to
the rest of Europe and United States of
America. Poor value-addition for exports is
2 major loss to the exporter as well as a loss
of foreign exchange for the country.

Losses to the Marginal Players

During the last few years there has been an
mcrease in supply due to overproduction. This
1 resulting in to severe losses to the marginal
players in the sector.

Tough Competition from Other

International Players

India’s major competitors like China, Spain,
South Africa, South Korea, Brazil, Turkey
e, are growing at a faster pace than India.
China is far ahead of India in matters of price,
guality as well as value-addition. Brazil,
Turkey and South Africa are gaining over
India through aggressive promotional efforts
Sk group participation in International fairs
#c. China and South Korea are presenting
2 strong threat to Indian stones in the
Japanese market. Indian exports have shown
2 clear decreasing trend in the last few years
while our competitors have retained their

gowth rates.
Eavironmental Degradation

The stone industry in India is causing
widespread environmental degradation
Srough indiscriminate disposal of waste and
shurry. The problem of slurry has assumed
mammoth proportions in the marble
processing areas and has triggered
Sacklashes from the communities living in
mearby areas. The quarry waste and
processing dust threatens the porosity of
squifer zones, reduces permeability, porosity
and fertility of top soil, adversely affect
wegetation and has become a potent cause
of many respiratory ailments.

Proposed Strategic Measures

In order to improve the competitiveness of
Rajasthan in the world stone market and to
make this industry sustainable following
strategic measures are to be adopted so as
to take advantage of the strengths and
minimize the weaknesses, to capitalize on the
opportunities and overcome the threats.

Rationalization of Mining Policy and
Mining Leases

Global level prospecting and mining policies
with reliable long term periods for renewals
with competitive royalties and dead rents are
urgently needed. The mining leases which
are of small size should be merged with the
neighboring leases into one major mining
operation and their owners should be asked
to develop cooperative mining on a larger
scale.. Government incentives on scientific
development of the mines and 'low cost
development funds need to be created.
Proper mining and processing systems,
machines and tools need to be developed to
ensure low cost production and conservation
of dimensional stones.

Flexibility in Government Policy

The local investors should have more flexible
opportunity to reach the contemporary
market material available locally to compete
globally with other materials coming from
other countries. The expedient procedures
and flexible policy framework will help
promote the industry. In order to provide a
level playing field in all the states, there must
be uniform policies for mineral leasing,
taxation, incentives etc. at the national level.
Formation of a study group for undertaking
a comparative study of the existing policies
in various states and to suggest rationalisation
of the various policies all over the country is
needed.
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Rational Pricing Policy

All producers of green marble have to jointly
consider the rational pricing policy and have
to put an end to overproduction and dumping
in international market at outrageously low
price which is prevalent due to unhealthy
competition and under priced selling.

Incentives and Levy on the Products

There should be more incentive on export of
value added products such as polished gang
saw slab, cut to size stones and finished tiles.
At the same time there should be substantial
levy on export of rough blocks to discourage
people exporting them and to increase the
cost of such block by the importers so that
the entrepreneurs can compete with their
competitors despite their infrastructural
problems.

Improvement in Marketing System

For marketing in the world, one needs to
carefully consider the end user’s
requirements, trends, price ranges, feasibility,
economics of transportations, freights and
other costs as well as competitive products,
their prices, quality and performance. Time
bound performance and required quality
standards and specifications must be
thoroughly studied to decide whether material
being offered from India can sustain or even
can enter the markets. A good exporter with
adequate processing facilities should think of
opening a warehouse abroad as a joint
venture with a foreign company. Concepts
of design centres and e-marketing must be
practiced.

Adequate Finance Facilities

Long term funding with cheaper rates of
interest at the global level for export-oriented
mining should be promoted. Exporters should
convince overseas buyers and educate them
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to pay for in cash and carry basis as there is
huge difference between the interest rates
in India and international interest rates. The
industry needs assurance and insurance for
capital investment on long term basis.

Reduction in Transportation Cost

Transportation cost of stone must be reduced
in order to continue and widen the use of
stone. Transportation of dimensional stones
by railways to far places in the country and
ports should be facilitated to meet the
domestic and export demand. Movement of
loaded trucks by railways will reduce the
multiple loading and unloading of dimensional
stone. There is a need to develop the roads.
infrastructure at ports and power supply etc.

Promotion of Stone Testing Facilities

Research stations at various places should
be established to determine the stone
characters according to international
practices and to evolve and standardise the
tools and construction practices. There
should be a careful analysis of the suitabilits
of one’s products based on the recommended
specifications and architectural applications.
The exporter must identify the countries with
a potential for usage of stones as per the
technical specifications of his stones. The
whole emphasis of the Rajasthan stons
industry needs to be shifted towards higher
standards and stringent quality control iz
cutting, polishing, finishing and segregation
according to pattern, colour and finish.
Testing of stones is essential for identifying
the right stone for the right application
worldwide. The architects, if aware of ths
properties of stones, would be liable to usz
stones in structural applications in largs
complexes. The structural analysis of stones
would also assist stones in competing with
alternative materials like ceramics etc.




Import of Latest Technology and
Machinery

Factories need consolidation and import of
proper equipments. The system of
wrernational collaboration with highly
experienced and established manufactures
= Germany, Italy etc. may encourage and
wmprove the stone processing plants.
Machinery and its components should be
2 owed to import at low custom duty not
exceeding 15% even for domestic sales.
Dramond multi wire technology which has
wonomic as well as other added advantages
wer the traditional gang saws for granite slab
groduction must be developed. Wherever
groduction flexibility is required, the
semplementary relationship between the two
@ fferent technologies will ensure an
wective and logical compromise.

£ stablishment of Stockyard

% should concentrate on producing finished
Lembstones of granite and have stock banks
w various countries for prompt deliveries.
The stockyards also could be established on
seeperative basis. Organizations like C-DOS
wsd CAPEXIL could help in establishing
Wese stock yards.

Meed for Improvement in Packing
Jechnology

W= need to improve our packing to avoid
hipping of the stone and should not use
wecond hand wood for making crates but
wony wood and steel crates.

Development of Technology to Use
Sharry and Stone Dust

Wasor thrust needs to be given for developing
sechnologies aimed towards large scale
soplications of stone slurry such as bricks,
~ads and in other construction activities.
There is great potential for use of marble

stone dust in burnt and unburnt bricks. It is
possible to utilize granite waste and marble
dust as a partial replacement for cement and
sand in the concrete manufacturing.

Formulation of environmental management
plan for prevention, disposal and utilisation
of stone waste

Quarry waste is normally not less than 40%
and in some cases even more than 60%.
Presently 6 million tones of marble dust per
year is generated in Rajasthan which is
dumped causing high environmental pollution.
Processing waste is also enormous which is
causing serious environmental hazards.
Unless preventive measures are taken, public
outcry and judicial intervention could lead a
deathblow to the growth of this industry. In
2016 National Green Tribunal has made
environment clearance mandatory for every
mine.

Use of waste material is conservation of
resources. Mining and processing waste can
be used as cobbles, free size tiles, rough
blocks, steps, production of binders, fertilizers
in agriculture and production of binders in
construction activities. Cement replaced by
1% to 10% of marble dust can be used as a
filler and improve rate of hydration of
cements and its strength can be increased.

In addition to the above, establishment of an
information centre, a permanent museum and
artisan village, awareness among buyers and
research in the field are also required

Conclusion

Dimensional stone industry has tremendous
potential and bright future prospects but
unfortunately, all stone gifts of nature have
been underutilized by inadequate mining
techniques, shortage of approach roads. high
processing cost, lack of capital, manual
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mining, poor marketing techniques, lack of
technical manpower, obsolete technology and
numerous other problems. The proposed
solutions to the constraints can be of great
help for the sustainable development of the
dimensional stone industry in Rajasthan. By
selling finished products compared to the
rough blocks, profit realization can be
increased to 2.5 times.
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velopment Level in Wards of Pushkar Town Based on Socio-

onomic Variables

Kumar Yadav and Himanshu Singh

Abstract

The present study assesses the level of development at ward level in Pushkar
Town of Ajmer District. Pushkar is a holy town which has been a tourist
spot from historical times and since then it is developing rapidly. Recently
there has been massive population growth in the area approximately 46.3%
decadal growth rate as compared to previous decade which directly impact
the development of town. We would take into account number of demographic
factors to analyze the development of the different areas in the town and
would conclude if this development is converging or diverging. For this, a

uction

ar is one of the major pilgrimage

in India with over 500 temples in and

the town, the most sacred being the

Temple. This holy town is situated

wound the sacred Pushkar Sarovar (Lake)

o is set among the Aravalli mountains.

Towrism is the main economic driver of the
Sewm. which promotes other key sectors such
4 trade and commerce, transportation and
Sewschold industries. The cattle fair is the
important event which attracts large
of traders and craftsmen from across
state.

Development is a holistic process that
es reorganization and reorientation of
economic factors. Developmental
ms has been implemented from time
sime with the objective of enhancing the

Composite Index has been constituted within the context of all wards which
clearly shows that eastern and southern wards are more developed. Hence,
there exist regional disparities among different wards of Pushkar town.

Keywords:Sex Ratio, Female Literacy, Occupational Structure, Main
Workers, Composite Index, Level of Development.

quality of life of people by providing the basic
necessities as well as improving their social
and economic well-being.In developing
countries there is a wide range of regional
disparities.

This paper analyzes $0Ccio-economic
disparities amongst wards of Pushkar town
to find out if they are on convergence or
further divergence course. It compares eight
selected demographic variables viz. Sex
Ratio, General Population, Literacy Rate,
Female Literacy Rate, Total Working
Population, Female Working Population, Total
Main Workers, Female Main Workers and
frame out a composite index to find the
underlying cause responsible for the
difference in level of development amongst
wards.
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Review of Literature

e Fedorov (2002) highlights the growing
regional inequalities in Russia in the
1990s. Referring to recent studies on
regional disparities in Russia he states
that “Virtually all authors agree that the
transition period has been characterized
by rapidly growing economic inequality
among Russia’s region.”

e Dreze and Sen (1995) find the diversities
in economic and social development
amongst the Indian States remarkable.

e Datt and Ravillion (1993) observe
“Disparities in living standards among
regions and between urban and rural
sectors have long raised concern in
India.”

e Datt and Ravillion (1998) referring to
major states in India — after controlling
for a number of socio-economic
conditions, conclude that “Starting
endowment of physical infrastructure &
human resources appear to have played
a major role in explaining the trend in

poverty reduction.”

Objectives

The present study aims at following

objectives:

1. The study analyzes the variation of
variables within the wards of Pushkar
Town.

2. Tostudy the spatial inequality in the level
of socio-economic development and
identify the regional disparity at ward
level in Pushkar Municipality.

Methodology

The study is based on secondary data
procured from demographic survey of
Census India. The district census handbook,
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2011 has also been helpful in providing us
various statistical data. These data were then
standardized using different statistical
techniques and further a composite index has
been prepared to analyze the level of
development amongst the wards of
Pushkar.For standardization technique SPSS
software has been used. Maps were
prepared using QGIS.

Study Area

Geographically, Pushkar Town lies in Central
Arravali Region and occupies an important
place on the cultural map of state of
Rajasthan. The study area is stretched
between the parallels of 26023°N to
26043°30"N and meridian of 74022°E to
74044°15"E. It covers an area of 444.65
sq.km and is inhabited by 21626 persons as
in Census 2011.Geographical area lies
between two parallel Arravali ranges
stretched from North to South. The One of
the range is known as Nag Hill (Snake
Mountain) which is 28 km. long and another
range is called as BandiGhati Hill or Nand
Hill which is 38 km long.

Ward-wise Analysis of Socio-Economic
Variables

Sex Ratio

The sex ratio of Pushkar Town is 911
which is less as compared to national average
of 940. This is mainly due to less
development in the area as compared to
whole and also this is a tourist town hence
working population dominate the area.
Among the wards of Pushkar the variation
is huge, as the minimum is observed in Ward
no. 15 (788) and maximum has been observed
in Ward No. 8 (1065).

The noticeable fact is that there was
only 1 ward with above 1000 figure that is
Ward no. 8 and that is because the area
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Fig 1: Location Map of Pushkar Town
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consist of one of the oldest markets and main
road of brahma temple. As a result
handicraft shops and food markets prefer
women worker over men and therefore rise
in the female population over male.

On the other side, the lowest ratio is
recorded in Ward No. 15 (788) because the
area is hub for guest houses, dharamshalas
and marriage gardens which provide least
opportunity to females. As a result, female
to male ratio is very less in this ward.

This analysis clearly indicates large
spatial variation among the wards which
directly influence the level of development.
The pattern of ward wise distribution is
displayed by categorizing the values of sex
ratio in four categories and plotting it into a
ward map of Pushkar town.

Population

General Population is the total population
other than SC and ST population. In general
trend if an area contains large concentration
of general population, it is considered to be
more developed. Hence, to check out level
of development we must find out the
percentage of general population in different
wards. The distribution of general population
is not even throughout the town.

The study revealed that Ward No. 11
has the highest (100%) general population.
This is because area covers BadiBasti of
Pushkar (Upper Class Area), which have
been preoccupied by priests and other
Brahmins of the town whose ancestors have
been living here in prehistoric times. As they
belong to upper class therefore it is
concentrated only by general population.

Alternatively, the lowest general

population percentage is recorded in Ward
No. 8 (26.5) the reason being core market

area which needs unskilled labour hence the
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area is occupied by other caste population.
Most of the people living here belong to
Scheduled Caste who migrated from rural
areas in search of jobs.

Literacy

Literacy (70%) of Pushkar Town varies from
ward to ward because of different level of
development. The range of variation is huge
as maximum is 85.46% in ward no. 5 and
lowest has been recorded in Ward No. 17
(45%). The inter ward variation is projected
onto a map by grouping it in four grades
ranging from 44-55, 55-66, 66-77, 77-88.
Considering the four grades separately,
it is been observed that eleven wards out of
20 records above average literacy (70%).
This clearly shows there is ongoing
development in the area of education.

Low literacy (44-55 %):- Ward No.
2,17,18 and 19 record lowest literacy. These
wards lie on the marginal areas of town
which mainly consist of working population
who are uneducated but can perform varied
tasks with ease. Hence, these wards show
low level of literacy rate.

Medium Literacy (55-66%):- Ward
No. 1 and 4 being located in north and south
west peripheral regions contains maximum
number of slums of Pushkar hence these area
shows medium literacy rate.

High Literacy (66-77 %):- This
category has 7 wards. These wards liec on
the periphery of core area around lake and
is inhabited by service class and hotels
owners who are well literate.

Very High Literacy (77-88 %):- The
category includes 7 wards. Most of these
wards are located around the Pushkar Lake
which is one of the most developed area of
the town. The area is inhabited by Pandits,




Ward-wise Distribution of Sex Ratio Ward-wise Differential of General Population
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Hotel owners and highly skilled labours.

The Literacy is highest in Ward No. 5 due to
presence of modern settlements, private
school and families of big income groups.

The lowest literacy rate was found in Ward
No. 17 as this ward is found in Peripheral
area of the town and is in developing stage.
It is mostly occupied by workers who are
skilled but not enough literate.

Female Literacy

The regional disparity of female literacy
ranges quite high from 27.6 to 83 with
average being 61%. This is due to tourist
influenced development and rural population
immigration in the town.

The inter ward range is divided into four
groups viz. 25-40, 40-55, 55-70, 70-85. The
lowest category includes Ward No. 17, 18
and 19 which lies in the eastern peripheral
region of the town. The cause behind is
resorts, working unskilled labour population
and rural settlers.

The highest literacy is recorded in Ward
No. 5 and 6 which consist of area around
the Pushkar Lake and to its west. These area
have secondary school and is inhabited by
high class and service class families. Also,
these have high level of skilled women
workers who work at various hotels and
resorts.

Occupational Structure

The percentage of working population of
Pushkar is 35% of the total population. The
increase in percentage from previous decade
clearly indicates more people are getting
aware of jobs and lesser dependency on
agriculture as a major occupation.

The variation among working
population of different wards were grouped
under four categories.
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The study revealed that lowest working
populationwas present in Ward No. 2 with
29%. The reason being it is inhabited by slum
population and sand dunes hence lower
income groups dwell in this area. The highest
working population was recorded by Ward
No. 17 because the area is occupied by
immigrants and other working people who
have settled here because it is distant from
core area which makes land cheaper. The
overall less working population percentage
is because less female education, migration
for higher studies and incapability of the town
to create enough employment opportunities.

Female Workers

To study the female involvement in the
development of area it is important to analyze
the total female working in different wards
of the town. For this female working
population data is categorized in four
categories.

In the study we found out that there is
only one ward i.e. Ward No. 17(36%) which
has more than 30% of female working
population. This ward lies in Eastern
periphery of the town and inhabits migrants,
and labour class of the town who work in
Pushkar town but due to lower income has
to settle in the peripheral region.

The lowest in the group is Ward No.
12 which is situated North of the Pushkar
Lake and consist of oldest hotels and market
area. These businesses does not provide
enough job opportunities to female
population.

Main Workers

Main workers are those who work for mors
than 6 months in a year. Hence, those who
have stable jobs are being considered in this
category. This variable reveals a lot about
the development of the area as whether it




could provide stable job opportunities or not.

The primary activity of people in
Pushkar is agriculture and beside this the
major activity is tourism. Pushkar remains a
sourist attraction round the year for Indians
but become major center in the month of Oct-
Nov when there is a Pushkar fair held at
sccasion of KartikPurnima. Every year lakhs
of people visit the town thus providing
seasonal jobs to lots of people.

In this study we would analyze inter
ward variation of main workers by grouping
#em in four categories.

The lowest number of workers is
t in Ward no. 11 (38%) which is due
% 2 large number of hotels and guest houses
the area which provide seasonal jobs to
ors and hence most the population is
ged in more than one jobs and been
idered as marginal workers.

The highest number is recorded by
No. 6 (98.5 %) which is the area of
r Lake and around it. The reason
obvious that it provides round the year
opportunities to workers and they do not
10 switch their jobs even in the months
Jess tourist activity. This area is covered
: by oldest guest house, hotels and
=ts which are in business all the year.

Main Workers

is a wide variation among wards in
sumber of female main workers. The
r being (3%) in Ward No. 19 because
2t North east corner of the town hence
& =il in developing stage. Alternatively,

seximum has been (100%) in Ward No.
& & which covers area Of Pushkar Lake
wouth of it. Tt contains maximum number
sesorts and hotels which provide
t job opportunities to women. Itis
: to make a comparative study of

“w W e= = -

wards to have a clear disparity of number of
female main workers. The pattern of ward
wise distribution is projected onto a map by
grouping the data in four categories.

From the study it was observed that
out of 20 wards only 5 wards had less than
50% female main workers. The reason
clearly being the slums which lead to lower
female literacy. Also, 3 of these Wards (7,
11 &15) have a number of guest houses and
dharamshalas which provide lesser jobs to
females as compared to resorts or hotels.

The highest numbers of female main
workers were reported in Ward No. 5 & 6
(100 %). The reason lies in the location of
the area. As this area covers Pushkar Lake
and its surrounding area hence it provides
ample job opportunities to females. Also these
jobs are permanent in nature because their
slack season is rare and they don’t have to
switch the jobs. Most of the workers are
engaged in tourist related industry and
handicraft shops.

Composite Index

So far we have investigated the ward wise
disparities for individual indicators. The
interesting question is how these wards
compare with each other, in terms of the
selected indicators collectively? We answer
this question by constructing a Composite
Index. We start with the set of data from the
2011 Census on ward-wise s0cio economic
indicators for towns. Then, we standardize
the data in order to have each indicator
spread around the same mean and variance
and hence comparable. The standardized
indicators would then constitute the variables
in a multi-dimensional vector space.
Conceptually, to make this confined in a
particular path we must create a new index.
Hence, a Composite socio-economic index

Annals of the RGA | Vol. XXXIV, 201741



p = e = = o= P = o
Ward-wise Differential of Total Working Ward-wise ]?ifferentia] of Female Working
Population in Pushkar Town - 2011 Population In Pushkar Town - 2011
& el
-i e‘" @ %‘ B fs'
Total Working - Femule Working
in age g in %age
e 823 || e =
= Dmm 30-4 B % »Em 30.0- 4.0 ad
o )PIQ'E ”?“ N‘r‘) '.'l'itt A R ?l'i.“i 74'3)‘2 7‘1{1 1-'24: R
Highest - Ward No. 17 Highest - Ward No. 17
Lowest - Ward No. 2 Lowest - Ward No. 12
Ward-wise Differential of Main Ward-wise Differential of Female
Main Workers In Pushkar Town - 2011
A &
2 e & " H
% S ?J‘ Qo F

Workers In Pushkar Town - 2011

&
o

nE
i

wA

. Rosd
. Pushiar Lake

Female Muin Workers

weare
i

et
i

Highest - Ward No. 6

b

Highest - Ward No. 6

Lowest - Ward No. 19

Lowest - Ward No. 11 _
Fig 3: Ward-wise Distribution of Total Working Population, Female

Working Population, Total Main Workers and Female Main Workers
Of Pushkar Town, 2011

42|Annals of the RGA | Vol. XXXIV, 2017




Analysis of Wards
No 1: Ward-wise Data of Demographic Variables of Pushkar Town

Sex Ratio | General | Literacy | Female | Working | Working| Main | Main

Pop Rate [Literacy |Populaiton| Female | Workers| Workers

Pop. | Female

968.7 36.7 59.2 47.0 29.8 11.3 56.8 | 363
919.3 39.2 54.0 429 29.0 8.8 813 | 62.7
867.9 82.6 76.9 122 352 7.0 984 | 97.1
838.6 84.6 60.8 50.7 394 22.7 945 | 884
822.1 97.0 86.4 83.0 33.8 82 96.5 | 100.0
947.8 100.0 85.5 82.4 325 | 51 98.4 | 100.0
978.5 81.5 75.0 67.8 329 11.2 86.8 | 459
1065.9 26.5 75.6 68.0 333 159 942 | 93.1
969.2 96.2 78.3 74.0 336 | 83 93.6 | 85.7
931.6 98.1 82.5 80.8 34.5 10.0 89.5 | 774
892.8 100.0 78.2 3.1 37.6 12.8 387 | 265
900.7 95.4 82.9 76.3 33.8 4.6 78.1 | 64.7
978.0 98.6 78.6 71.3 345 9.9 84.7 | 68.6
821.1 80.2 67.3 60.6 324 5.7 97.1 84.2
788.3 95.5 71.5 62.6 374 19.8 80.3 | 47.1
853.9 88.9 66.2 59.2 38.2 19.8 933 | 828
950.4 97.1 452 27.6 424 35.6 86.1 | 813
964.4 96.4 50.5 35.3 30.5 10.8 893 | 93.6
919.3 80.7 522 342 39.5 25.0 473 3.6
849.4 62.6 67.8 63.1 333 10.8 96.7 | 96.6
182279 | 1638 13943 |1232.0 | 693.6 263.2 1681.2 |1435.5
911.4 81.9 69.7 61.6 34.7 13:2 84.1 | 718
69.5 22.7 12.5 16.8 3.5 7.8 17.1 | 27.2

= Sum of all values
= Mean of values of particular variable
= Standard Deviation

Annals of the RGA | Vol. XXXV, 2017}43




Table No. 2: Standardization and Composite Index Value of Wards

Ward | Siz. | Siz. Siz. | Siz. Siz. | Siz. | Siz. | Siz. | Siz. | Composite
1 2 3 4 5 6 i 8 9 Inex
1 08 | -0.8 -08 |-09 | -14 | 02 | -16 [-1.3 | -6.3 -0.8
2 0.1 | -1.2 -1.3 | -1.1 | -1.6 | -0.6 | -0.2 |-0.3 | -6.2 -0.8
3 -0.6 | 0.0 0.6 0.6 0.1 | -08 | 0.8 |09 1.7 0.2
4 -1.0 | 0.8 -0.7 | -0.7 1.4 1.2 0.6 | 0.6 22 0.3
5 -1.3 | -04 1.3 1.3 -03 | -06 | 0.7 | 1.0 1.8 0.2
6 0.5 0.3 L3 1.2 -06 | -1.0 | 08 | 1.0 3.6 0.4
i 1.0 0.1 0.4 0.4 -05]-03] 02 |-1.0 | 0.3 0.0
8 22 | 2.0 0.5 0.4 -04 | 03 06 | 0.8 24 0.3
9 0.8 0.4 0.7 0.7 -03 | -06 | 06 |05 2.7 0.3
10 0.3 0.7 1.0 1.1 00 | -04 | 03 |02 3.2 0.4
11 -0.3 | -0.2 0.7 0.7 0.8 0.0 | -27 |-1.7 | -2.6 -0.3
12 -02 | -04 1.1 0.9 -03 | -1.1 | -03 [-0.3 | -0.6 -0.1
13 1.0 | -0.5 0.7 0.6 00 | -04 | 0.0 |-0.1 1.2 0.1
14 -1.3 | -0.9 -02 |-01 | -06 | -1.0 | 08 |05 |-2.8 -0.3
15 -1.8 | 0.8 0.1 0.1 0.8 09 | -02 1-09 | -0.3 0.0
16 -0.8 | 2.2 -0.3 | -0.1 1.0 0.8 05 | 04 3.8 0.5
17 0.6 2.1 -20 | -2.0 2.2 29 0.1 |04 | 42 0.5
18 0.8 | -0.1 -1.5 |-16 | -1.2 | -03 | 03 |08 |-28 -0.3
19 0.1 | -0.4 -1.4 | -1.6 1.4 1.5 | 2.1 |-25 | -5.1 -0.6
20 -09 | -0.4 -0.2 | 0.1 -04 | 03| 07 |09 |-04 -0.1

STZ = Standardized Value

for level of development in our case should Analyzing Inter-Ward Level of
be defined within the context of all wards. Development

To find out the level of development within
the wards we categorized the composite
values in four categories viz.

In our study we analyzed different variables
both social and economic to measure levels
of development amongst wards of Pushkar
S.N. Class Category Town. The factors we studied here are ward
1 -0.5 and Below  Very Poor wise sex ratio, general population, literacy
) 05100 Poor rate, female literacy rate, total working

. population, female working population, main
3 0t0 0.5 Medium workers and female main workers. After
4 0.5 and Above  Very High
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taking the data mean and standard deviation
is calculated. From this standardized value
firstly the gross value is formulated and then
a composite index is created which is plotted
on a ward map of Pushkar.From the study
of composite index we figured out 4
categories of development level.

e One is very poor whose composite
values is less than -0.5. Under this
category lie 3 wards (1, 2 &19) which
lie in North area of town. The main
reason being the development of slums
in the area and also the rural fringe
nearby and thus affecting the overall
development of the wards.

e The second is the poor category whose
value is between 0 and -0.5. This includes
6 wards and mostly of north-eastern
margin of the lake. The low level of
development is because area is covered
mostly by dharamshalas and guest
houses which hold up any other type of
development in the area. Due to
increasing tourist flows there is more
hotel industry development going on
without any planning, hence the area is
under lesser development zone.

e  The third zone ranges from 0 to 0.5 which
is moderate developing zone. This
includes half of the wards of Pushkar
and all lies in the south and south west
area of Lake. The main reason is fertile
land which was once used for plantation
s, now converted to resorts, colonies and
other activities which gave a pace to the
development of the area. The area is
almost plain throughout and is most
suitable for construction.

e  The fourth zone includes the ward which
have highest level of development i.e.
Ward No. 17 (0.53). This is the ward
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which records maximum growth in terms
of development of both social and
economic factors. It lies on the Eastern
margin and is located along Ajmer
Pushkar Road. The main reason is that
it is located 1.5 km from the lake which
makes it less crowded and lowers rent
of land. Therefore, service class and
other working class of the town started
living there which ultimately made it the
most developed ward of the town.

Conclusion

From the analysis of secondary data
regarding the sex ratio, general population,
literacy, female literacy, working population,
main workers population in the town of
Pushkar we concluded following points:

1. The population of the town is increasing
very rapidly approx. 46.3% decadal
growth rate. Hence, various population
related factors play a key role in
determining the level of development.

2. As we observed from the study that
Ward No. 17 is the most developed ward
this 1s not only because of one factor
but due to its continuous growth in
multiple social and economic variables.

Due to desert area on the western and
north western part, the development is
maximum in eastern and southern
margins of the town.

(U8

4. Due to heritage value of the town most
of the development is seen in the area
nearby the Lake.

5. As the main occupation of the area is
tourism hence it provides jobs as well as
global exposure to the people which
directly effect on increasing awareness
and literacy.

6. Due to its heritage and tourism



-

Ladi

importance it is been part of National
Heritage Places Development Projects
which have given pace in the
development of the town.
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Chambal Command Area in Hadoti Region '

L.C. Agrawal and Nishtha Sharma

Abstract

The present paper is an attempt to analysis the impact of water logging and
soil salinity on the agronomy in Chambal Command Area (CCA) with pre
and post installation of sub-surface drainage in Hadoti region including
experiences of farmers. The Chambal Command Area comprises of 3, 85,000

hectares area of which 59.48 percent (2,

in Hadoti region.

and social life in the study region.

Keywords: Chambal Command Area (CCA), Sub Surface Drainage (SSD),
Right Main Canal (RMC), Left Main Canal (LMC), On Farm Development
(OFD), Rajasthan Agricultural Drainage Research Project (RAJAD), Farm

Yard Manure (FYM).

Introduction

After the beginning of planning process in
India, a large number of irrigation projects
were constructed for increasing agricultural
productivity. However, it was realized that
the potential created was not utilized fully
and a substantial gap existed between the
potential created and potential utilized. A
Command Area Development Programme
was launched in 1974-75 with the main
objective of improving utilization of irrigation
potential and optimizing agricultural
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Water logging and soil salinity problems were detected
Jollowing the introduction of irrigation in 1960%. The Sub-Surface Drainage
(SSD) is mainly provide to control water table depth at a pre-determined
level; to allow enhanced root development of crops; to leach excess salts
and prevent salt accumulation within the
the tolerance level of crops; and to provide enhanced soil traffic ability
during growing season. The paper discusses the reasons of water logging
and soil salinity and redemption from water logging and soil salinity. The
Jollowing paper evaluates the impacts of pre and post installation of Sub-
Surface Drainage (SSD) on the agronomy in the area. This paper also
Jocuses on the effects of water logging and soil salinity on Jarmer s economic

29,000 hectares) is under irrigation

root zone at levels higher than

production and productivity from the irri gated
areas by integrating all functions related wis
irrigated agriculture.

Prior to the introduction of irrigation.
crops grown in the area were either rain fa
or matured on residual soil moisture. The
traditional crop, Sorghum, was not vers
remunerative and farmers have preferred
let their land lie fallow in the Kharif 1
replenish the soil moisture, thus allowing t
staple crop, wheat, to be grown on residus!
moisture in the Rabi. Now-a-days, croppin




pattern in Chambal Command Area has
changed and farmers exclusively growing
Soyabean as a main crop in Kharif season.
Mustard and Wheat are other dominating
crops.

Since the introduction of irrigation in
1960s, the Chambal Project ran into serious
problems of water logging and increasing soil
salinity, aggravated by the undulating nature
of the terrain, lack of proper water
management and traditional rain fed farming
practices. Neither the farmers nor the lands
were ready to receive the water for irrigation.
The rural population, accustomed to rain fed
farming, did not know how to utilize the
wrigation water. In addition, proper field
@stribution systems were not installed to
ive and drain water.

In the present paper an attempt has
made to study the impact of water
ing and soil salinity on the agronomy in
bal Command Area with pre and post
llation of sub-surface drainage.
y Area
bal Command Area (CCA) is situated
+he south-east of Rajasthan between 25
26 degrees north latitude and 75 to 76
ses cast longitude (Fig.1).The total
mbal Command Area is 3, 85,000
res of agriculture land out of which
48 percent (2,29,000 hectares) is irrigated
canals. Chambal River is a main river in
study area. Chambal acts as a trunk
1, its tributaries i.e. Parbati, Kalisindh,
an and Mej are like branches.

Chambal Irrigation Project construction
n in 1953 and was substantially
sted by 1971, with irrigation beginning
1960. Regulating structures on Chambal
include two storage reservoirs with
stations, a smaller pondage with third

power station and the Kota Barrage which
diverts water into the Canal system. The 372
kilometers long Right Main Canal (RMC)
serves 1, 27,000 hectares in Rajasthanas well
as the Madhya Pradesh Command Area. The
168 kilometers long Left Main Canal (LMC)
serves 1, 02,000 hectares area.

Project area is an elongated basin in
the former alluvial plain of the Chambal River.
The average slope is slight (about 0.08
percent) but the basin is deeply incised by
the main river and its four major tributaries.
These channels and the network of
meandering gullies (nallahs) tributary to them
from the primary drainage system of the
area.

The surface of CCA is constructed by
igneous rocks, having different properties i.e.
when the surface is wet it puddles and in dry
very hard crust, the spade does no penetrate
in the ground earth for one inch or two inches,
so vertical spade has to use for earth work.
The tilling in wet and dry spell is very difficult
task. Farmer has to wait for the favorable
moisture for the ploughing which delays the
sowing time of crops.

Past History of Water Logging and Soil
Salinity in Chambal Command Area

~ Agriculture even in its most modernized and
mechanized farms, is still earth-bound and
controlled by natural factors such as soils,
climate, topography and the rest.

At the inception of the irrigation canals
in 1960 in CCA, there was a siltation of
production in agriculture sector for few years.
but started to decline the productivity nearly
after ten years of the inception of the canals.
And the water-table of the ground reached
nearby 1.5 meters to 3 meters, but in
monsoon it was nearby 30 centimeters at the
low lying area. And to the adjacent to main
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canals and distributaries the water is /was
oozing during canal regulation.

The farmers felt that their fields have
been waterlogged and affected with soil
salinity. Due to this regardless water logging
and soil salinity problems, thee agronomy of
the farmers was castaway.

Reasons of Water Logging and Soil
Salinity in CCA .

The main reasons of water logging and soil
salinity in CCA are: “

(a) Rolling type topography

(b) Fractured sandy soil

(c) Heavy Rainfall in monsoon

(d) Underground surface has variant layer
of depth of earth and stone

(¢) Some patches have/had natural salinity

(f) Absence of rotational water supply in
irrigation system among farmers

(g) Excess irrigation with dependability on
fields

(h) Wild irrigation with ponding

(i) Seepage drains plugged with siltation
and vegetation

() Unawareness of the farmers

Redemption from Water IL.ogging and

Soil Salinity

Pre-installation of sub-surface drainage

various methods to reclaim the soil and

lowering the water table were adopted by

the government with the help of extension
department among the farmers.

The government tried to solve this twin
problem through OFD and excavating
seepage drains adjacent to main canals,
distributaries and minors, but these surface
drains were plugged with vegetation and silt
due to unawareness of the farmers because

the drains were/are used to carry out
irrigation water by the farmers. On the other
hand, the farmers who had their own
infrastructure, they scrapped the upper layer
of the soil of their fields, raising high ridges.
giving thresh of canal and puddling well.
raised the crop of rice.

In spite of it the farmers added gypsum.
FYM and several ploughing in dry period.
alternative year sowing the crop of Berseem
(green fodder) on their fields. So like this
some farmers at some extent solved the
problem of soil salinity, but the water logging
problems remain uncontrolled. So, during
from 1970 to 2016, the farmer of the area
had suffered great loss economically and
mentally due to water logging and soil salinity.

In this tight fiscal period by the mercy
of God, the work of OFD was done in our
area in the year 1994, with the help of
Rajasthan Government. The farmer got relief
and there after the work of SSD was done
in Jan 1996, with the help of Canadian
Government through Indian Government,
Rajasthan Government and RAJAD by Agro
drain a private contractor from Canada using
trench less plow, when the wheat and
mustard was standing in the fields. On the
day when plow entered into the fields farmers
felt good although it caused 15 percent
damage to the crops, because farmers had
the vision of getting higher yields thereby they
could compensate the present loss by getting
the additional income in future, because, over
the two years farmers had observed the
changes occurred on the SSD installed land
in the area. It was surprising for us to see
legumes crops and gram on the same land
where it was difficult to grow these crops
otherwise. To our utter surprise after the
work of SSD the conditions of the fields
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becomes very good, the salinity and water
logging condition of the fields are removed.

Impacts and Benefits of Post Installation
of SSD on the Agronomy in Chambal
Command Area

The SSD work is like “Surgery of Sick
Land” when the surgery of land was done
by installing SSD. The farmers felt relief
knowing that the wounds of their land will
be cured by eroding salinity through SSD
pipes over the time, because SSD work had
ameliorated the water logging and soil salinity
on the farm in very short period, through
perforated pipes by effusion of water. Major
benefits of Sub-Surface Drainage (SSD) are
as follows:

Tilth
Tilth of the land takes place near about 8 to

10 days in winter and in rainy season. It
depends upon temperature and sunshine.

Pre-SSD tilth in land, in winter season
took place near about 20 to 25 days, and in
rainy season it was uncertain some fields
remained without growing any crops
throughout the year. This problem occurred
only in those areas where the surface was
not level.

Hand tillage become very difficult
work due to boggy ground. Then the farmers
started to till the land with tractors, in spite
of using tractor by the farmers for ploughing,
they had to face many obstacles due to wet,
boggy and stiff ground making poor griping
power and bagging of tractor. The earth of
tractors tires was rammed, rugged and
resorted. The cultivator’s tilling constructed
clods, the earth did not loose well. So five to
six times had to plough the land that the sun-
shine might dry the earth, but the farmer and
the tractor could not achieve any success in
demolishing the wet clods. Same conditions
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were faced in winter. On some farms the
fall ploughing was done. Post SSD tilling
frequencies are three to four for preparing
one crop-wet clods nil.

Crops

Pre-SSD, due to water logging and soil
salinity, it became an implied condition for
the farmers that they would have to raise
the crop of rice, because it is a such crop
which has much water resisting capacity.
Due to uncertainty of tilth, the farmer’s
discretions became negative in summer
season and so for winter. In winter seasos
only the wheat crop could be raised, other
crops like mustard, coriander, grams and root
crops became totally dormant. Post SSD, the
farmers have expressed discretions to raiss
the crops i.e. cereal crops, legumes crops
and root crops.

Hoeing and Harvesting

Pre-SSD these activities had to do mostly
by manual labour. On the farm the spade o
hoe did not penetrate at the proper depth dus
to buggy ground and damp weather, the eart
remained unloose and changed into wet clods.
The shavings of weeds reburgeoned due =
buggy ground. In rice aquatic grasses
became great problem, some weedicides
become failed. Hoeing in rice is mostly doms
by manual without the help of any hand toet
The aquatic grasses shavings remaining
field and made the water enrich, helping
growth to remaining aquatic grass a
philamenteous algae. Generally all
activities of earth work for example &
excavation of water-course, ridge shav:
etc. caused considerable difficulties.

Harvesting was mostly done ©
manually. Near about 40 percent of rice ¢z
caused the problem of lodging because
surface remained wet, the root and steam




e plant became poor or rotten. Rice post
Sarvesting fields in some area, philamenteouc
a.gae prevailed on the surface, always made
“elay in tilth and sowing for the next crop.
P0st-SSD hoeing work has become very
asy. the earth looses very fast allow to
strate the spade or hoe up to proper depth
eently. Generally weeds are combated
astly by weedicides through spray machine
sunted by tractors and harvesting is done
combine when the crop is fully matured.
_rop logging in rice 90 percent solves.

ilizer

SSD commercial fertilizers were given
much quantity, due to infertility of the soil
sed by water logging and soil salinity. Post
SD less commercial fertilizer near about 27
grcent saving in kilograms per hectare near
wat 93.75 kilograms for one crop.
ticides

logging and soil salinity impeded
pderly crop rotation and combating weeds
especially difficult because ridges and
zes between plots harboured insects plant
sases and weeds. So like this, poor crop
¢ higher dose of commercial fertilizer gave
 mvitation to many pests, and the farmer
=d to spray in revolutionary manner,
:h made the most expensive operation in
ing for crop. Post SSD work, pesticides
> near about 67 percent.

nctivity
SSD productivity decreased through
aspects. They were:

Infertility of soil due to salinity.

Long tilth and fall ploughing made delay
for the next crop.

icro nutrients wastage through excess
wrigation and rainy water.

(d) Population of plants became less,
damaged by wet clods and irrigation and
rainy water.

(e) Some seeds were damaged by wet
surface.

(f) Some terrains changed into permanent
pasture covered with moss, white salinity
and boggy land.

Overall these whole reasons decreased the
productivity of the area.

Post SSD productivity has increased
near about 40 percent to 45 percent. The
reasons are early sowing, proper tilth, wet
clods nil and seed germination 90 percent.
Plants population does not become less.

Quality
Due to water logging the crop was affected
from stem rust, red rust and black leaf rust
which caused the crop not fully matured and
then be reap red with the sickle. Intense heat,
excess winter and too much wet surface, so
all these affected the quality of grains i.e.
under size and spotted. In Basmati rice not
superfine slander grains and unexquisite
aroma, the color of paddy grains looked fade.
Post-SSD, quality of food grains has
improved with size and colour. Especially in
basmati rice important characters have been
found. They are:

(a) Pleasant and exquisite aroma

(b) Extra long superfine slander grains
(c¢) Delicate curvature

(d) Soft texture

(e) Sweet taste

(f) Extra elongation with a least breadth
wise swelling on cooking.

Seed Rate

Pre-SSD, seed rate in wheat per hectare was
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187.5 kilograms. Post -SSD, seed rate in
wheat per hectare is 125 kilograms means
33.33 percent less.

Irrigation

Pre-SSD less irrigation only two frequencies
of irrigation in wheat crop were given. At
the first frequency the crop of wheat showed
mineral deficiency because the drainage
system was not there. Post-SSD irrigation
to crops has become just double.

Double Cropped Area

Pre-SSD near about 20 percent arable land
became unusable, on the 30 percent land one
crop was raised and the remaining 50 percent
arca was used to double crop. Field ways
became muddy and baggy. Post-SSD
hundred percent areas are under double crop
rotation except field drains and ways.

Trees and Natural Vegetation

Pre-SSD in water logging and soil salinity
area, the trees became withered dwarf and
grew only in sheltered places. So water
logging on the ground for many months, or
so rainy that the soil was wet of the time,
and the grass of moor land was affected from
stem rust, red rust and infected with toxemia
which was not appealed by the animals and
dehydration in cattles. Post-SSD trees and
natural vegetation are rehabilitating with
spurt growth of trees.

Environmental
Pre-SSD:

(a) Due to damp weather and boggy ground
for many months the trees and natural
vegetation withered away or became
dwarf.

(b) Much diesel consumption by machineries
was used.

(c) Poor crops gave invitation to many
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diseases and pests.

(d) Revolutionary spray vats of pesticides,
resulting to bill many farmer’s friend i.e.
birds (sparrow, crane etc.) frogs, tortoise,
snakes and fishes and earth worms,

(e) Some dipping vats of water in low terrain
gave invitation to mosquitoes.

(f) Even the drinking eater of wells and hand
pumps was badly affected; the colour
of water became rusty and creamish
which caused the injury to teeth and
bones.

(g) Even the vulture which eats the deac
animals flesh used to migrate tc
somewhere else from August tc
November because in this period, heav
spray of pesticides was being done by
the farmers to protect their crops.
Casualties of cattles were also at high
rate in this period due to dehydration ané
FEM.D etc. Due to muddy way and nor
existence of proper graveyard for dead
cattles, cattles were thrown on beaten
path or anywhere on open ground wherz
their bodies remained rotten and polluted
the environment.

Post-SSD work: all these problems
have been overcome or rectified by SSD.

Social and Economic

Soil salinity and water logging had affected
to the farmer’s economic and social life 2«
well as to the national economy.

(a) Slackness in the habit of work among
some famers. Partial people became
idle, due to shortage of work throughow
the year.

(b) Some people became smuggler ant
litigant due to shortage of income
sources.



1) A poor peasant had to cover his deficit

by borrowing and ultimately by selling
his land. Within few years some farmers
became landless and did not liberate from
the clutches of local money lenders. If
there was a crop failure in successive
vears, even the middle income farmers
went bankrupt and lost their lands to the
village moneylenders. So the majority of
owner farmers turned into share cropper
and land labour.

The ploughing became the most
expensive operation in preparing the land
for crops.

) Residential houses changed into ranch
houses due to boggy ground and poverty.
Near the village where curtilage fields
are situated remained absolutely full with
water as the type of dipping vats
throughout the year. The polluted water
with animals dug, dust and other
wastage etc. affected the human health
as well as animals.

Shortage of cooking fuel, only dung cakes
were used, exhausting much smoke
polluting the air.

Children could not reach at school due
to muddy way and poor economic
condition.

Non existence of dry way farmers was
inaccessible to urban areas for selling
their production. A large part of
production was being purchased by the
village money lenders in village at cheap
rate.

Economic condition of some farmers
became too much poor that he could not
attained medical aid.

spite of all these, the activities of much
diesel consumption, high seed rate,

pesticides, more labour, poor productivity
and poor quality of crops etc. and the
crop failure in successive year at any
time deficits to the poor peasant as well
as to the national economy.

Conclusion

The foregoing analysis of water logging and
soil salinity on the agronomy in Chambal
Command Area in Hadoti region with pre
and post installation of sub-surface drainage
and including experience of farmers at
different locations leads to the following
conclusion.

L.

SSD removed excess water from the soil
and created a well-aerated root
environment and thus good growth of the
plant.

By removing excess water from the soil
drainage provided a surface soil layer dry
enough to handle farm machinery earlier
which facilitates in timely sowing.

Increased number of days was available
for field work.

Reduced the need of fertilizer and thus
reduced the cost of production.

SSD benefited not only to farmers but
also to regional or and even to national
economy.

Post SSD, the farmer, who has near
about 3.2 hectares of land, for producing
the crops and tending the animals,
employs one man as a labour, for the
whole year.

Post SSD, the farmers are interested in
tending the animals of high lactation i.e.
buffaloes and cross bread cows,' near
about two or three head for domestic and
dairy purpose are tended.

Due to siltation in productivity after SSD
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work, the farmers have close proximity
to the Agriculture Supervisor for the
latest seed varieties, soil analysis,
fertilizer dose and pesticides etc.

9. To maintain the fertility of the soil and
pests control, fall plough is done in
summer after harvesting the crops of
wheat, barley, mustard and coriander
etc. On farms green manure is prepared
to increase the fertility of soil.

10. Cooking fuel is collected on fields, the
stubble of mustard and its supplement
manure is being spread on fields, and
dung cakes are less consumed.

11. Less micro-nutrient has to aid for the
growth of the crop and crop-rotation can
be performed.

Over all it can be said that the farmers remain
busy throughout the year in their farming
activities, after SSD work, and has became
Judicious, proficient and economically well

development. The results of SSD work are
very significant, exuberant, striking,

aggressive production and beneficiary from -

all aspect.
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Growth Centres of Jaipur District: A Bridge of Rurban
Advancement

Shweta Khandelwal
Abstract

Since after the independence, India has adopted the rapid industrialization
and mechanization policy through five year plans for rapid economic
growth for building strong economy and make a better quality of life for its
people. This policy brings India into leading stage among developing
countries and this happened in an unplanned way which results into an
imbalance among rurban areas.

In urban areas, with the new concept of Smart cities and Amrit cities, rapid
industrialization and technological advancement took place and job
orientation and development of infrastructural facilities are the major focal
point of growth and development. While in rural areas, with the introduction
of mechanization in agricultural activities, job opportunities are reduced

- which force the rural people to migrate towards urban areas. Due to this
process, the cities or the urban areas are becoming the major centre of
attraction and concentration of job, amenities whereas the rural areas are
lack behind undeveloped with their primary activities.

With the increase in mass rural-urban migration, big cities are under
tremendous pressure of population alongwith rising tide of migrant workers
and ever-mushrooming squatter settlements, developing slum areas, water
supply problems, traffic congestion, air, water and noise pollution,
increasing social/cyber-crimes, etc. resulting in a series of human and socio-
economic complications.

All these increasing problems in big cities/ towns, attracts the planners and
government to bring the development in rural areas, check the rural-urban
migration and reduced the gap of imbalances. In recent years, the small
and medium towns are growing with favorable potentialities and becoming
into growth centres. These growth centres can play a role of bridge of
Rurban advancement. So that they could not only stop the migration of
rural poor’s to big cities and towns but also provide certain services to
their hinterland and thus lead to balanced development of the whole district,
region and as far as whole nation.

In the present study, Jaipur city along with surrounding small and medium
towns of the district shows the rapid growth in industrialization and
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method has been applied.

development of the district.

potentiality.

Introduction

Since after the independence, India has
adopted the rapid industrialization and
mechanization policy through five year plans
for rapid economic growth for building strong
economy and make a better quality of life
for its people. This policy brings India into
leading stage among developing countries
and this happened in an unplanned way which
results into an imbalance among rurban
areas.

Urban areas are come up with the new
concept of Smart cities and Amrit cities,
which leads to the rapid industrialization,
technological advancement, job orientation
development of infrastructural facilities
the major focal point of growth and
velopment, on the other handit lacks in
1 areas which force people to migrate
-ards the developed towns. Due to this
ess, the cities or the urban areas are
oming the major centre of attraction and
entration of job, amenities whereas the
lareas are lack behind undeveloped with
i primary activities.

With the increase in mass rural-urban
ation, big cities are under tremendous

mechanization which results rurbanadvancement. The whole study shows

the various growth centres and hierarchy of settlements which has been
identified on the basis of functional index value. There are many socio-
economic changes took place due to the clubbing and clustering of
seitlements which make a bridge of rurban development.

Secondary data has been used for the paper and functional index value

Therefore, it is clearly visible that the development of small and medium
growth centres of rurban Jaipur reduces the burden on the land. It reduces
the imbalances between rural and urban areas and lead fto integrated

Keywords: Rurban, growth centres, integrated development, hierarchy,

pressure of population along with rising tide
of migrant workers and ever-mushrooming
squatter settlements, developing slum areas,
water supply problems, traffic congestion,
air, water and noise pollution, increasing
social/cyber-crimes, etc. resulting in a series
of human and socio-economic complications.

All these increasing problems in big cities/
towns, attracts the planners and government
to bring the development in rural areas, check
the rural-urban migration and reduced the gap
of imbalances. In recent years, the small and
medium towns are growing with favorable
potentialities and becoming into growth
centres. These growth centres can play a
role of bridge of Rurban advancement. So
that they could not only stop the migration of
rural poor’s to big cities and towns but also
provide certain services to their hinterland
and thus lead to balanced development of

the whole district, region and as far as whole
nation.

The concept of growth centres refers
to the appropriate location of social and
economic activities over a physical space for
the balanced development of a region. The
development of backward areas is zlso =

Annals ofthe RGA | Vol. X300V 20175



matter of concern to the integrated area
development. It is based on the idea of
selectively on the one hand and
decentralization of functions between well
served and poorly served areas. It suggest a
framework for decentralizing of specific
functions in appropriate places. Special
planning implies focusing of investment on
socio-economic infrastructure at certain
places which are selected in terms of
maximum access to the beneficiaries at the
minimum cost.

Objectives

1. To examine the causes of the rapid
growth of urbanization.

o

To examine the newly developed growth
centres.

3. To find the hierarchy among various
urban and rural growth centres.

Hypothesis

The development of small and medium
growth centres of rurban Jaipur reduces the
burden on the land. It reduces the imbalances
between rural and urban areas and lead to
integrated development of the district.

Study Area

The study area is Jaipur District which falls
between 260 23° to 270 51” N latitude and
740 55°to 760 50’ E longitudes and total
geographical area is 11,143 km2, which 9.71
per cent of the state. The district has on its
northern fringes, the state of Haryana and
Sikar district of Rajasthan, in the south by
Tonk district, on its eastern boundaries lies
Alwar, SawaiMadhopur districts whereas on
its western borders lies the districts of Ajmer
and Nagaur. It is on Delhi-Ahmedabad
western railway line and Delhi, Mumbat and
Agra, Ajmer National Highways. This lies
nearest to the national capital Delhi, Jaipur
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is conveniently connected by trunk road with
the important cities of India. It has direct air
link with Agra, Delhi, Kolkata and Mumbai
and with abroad (Fig. 1).

Research Methodology

The present study intends to seek more
knowledge about the emerging various
growth centres in both urban and rural areas.
Maps and figures dealing with the aspects
such as urban expansions, land use, land
cover changes, various statistical techniques
and suitable cartographic techniques are used
for the preparation of all these maps. For
the present study, the relevant data/
information were obtained from Town
Directory of Census of India which includes
all primary census data and relevant
information.

For finding out the emerging growth
centres and hierarchy, the rank size rule has
been adopted. The concept of hierarchy
refers to the ranking of settlements according
to their population and functional entities. The
Rank Size rule is the method of analyzing
total settlement network in a region. Hence.
it is a tool for analyzing the national
settlement system and help in the description
and interpretation of the relationship between
rank and population size of urban places.

The rule presents a generalized picturs
of the urban settlements of region. The beliez
that the cities are related to each other in
some orderly way forming into a system, i
the basis for the postulation of rank size rule
1. The law of rank size rule —if all the

settlements of a country are ranked
according to population size, the sizes
of the settlements will be inversely
proportional to their rank.” -Zipf

2. Thelaw of primate city “the primate i
is commonly atleast twice as large 2+
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the next largest city and more than twice Discussions And Results

as significant. -Mark Jefferson

Pi/r

r = rank of the city

¢ Pr= population of r" rank size.

The second ranking city of a region has one

rank size formula used is as follows: half of the population of the largest city. The

third largest city is one third of the largest
and so on. For the calculation, total 40 centres
has been considered and the results are given

Pi = population of the largest city below in the table:
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Table No. 1: Rank, Actual and Expected Population of GrowthCentres

S.No.| Name of Growth Centres Actual Rank Expected
Population Population
l. Jaipur 3,046,163 1 3,046,163
2. Sanganer 794,803 2 1,523,082
3. Amber 132,375 3 1,015,388
4. Chomu (M) 64,417 4 761,541
5. Kotputli (M) 49,202 5 609,233
6. Bassi 48,429 6 507,694
7. Shahpura (M) 33,895 7 435,166
8. Chaksu (M) 33,432 8 380,770
9. Bagru (M) 31,229 9 338,463
10. |KishangarhRenwal (M) 29,201 10 304,616
11. | Phulera (M + OG) 26,091 11 276,924
12. | Sambhar (M) . 22,327 12 253,847
13. | Viratnagar 20,568 13 234,320
14. | Manoharpur (CT) 20,287 14 217,583
15. | Khejroli 16,531 15 203,078
16. |Paota 15,473 16 190,385
17. ) Achrol 15,077 17 179,186
18. ) Dudu 14,961 18 169,231
19. |Narayana 13,275 19 160,324
20. |Kaladera 13,151 20 152,308
21. |Phagi 12,682 21 145,055
22. ) Pragpura 12,114 22 138,462
23 Nriwaroo 11.745 23 132,442
24. Jobner (M) 11.354 24 126.923
25. [Kanota (CT) (1,250 25 121,847
26. |Baskhoh (CT) 11,150 26 117,160
27. |ItawaBhopji 10,881 27 112,821
28. |Bagrana (CT) 10,790 28 108,792
29. | Vatika 10,590 29 105,040
30. |Med 10,379 30 101,539
31. |Badhal 9,482 31 98,263
32. |Samod 9,365 32 - 95,193
33. |KotKhawada 9,341 33 92,308
34. |ManpuraMancheri 9,167 34 89,593
35. | Akedadoongar (CT) 9,062 35 87,033
36. |Boraj 8,779 36 84,616
37. | Mauzamabad 8,635 37 82,329
38. |Kalwar 8,393 38 80,162
39. | Govindgarh (CT) 757135 39 78,107
40. |JamwaRamgarh (CT) 7,665 40 76,154

Source: Calculated by the Researcher
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Source: Calculated by the Researcher
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After calculating the expected
population with the help of the rank given,
the reciprocal rank has also been calculated
by using the following formula (I/R). Than
P is calculated by using the formula

p=rif 1)
R

It shows that the higher the
population, higher the hierarchy of the centre
as Jaipur, Sanganer, Amber and Chomu
respectively, whereas lower the population.
lower the hierarchy as seen in Govindgarh
and JamwaRamgarh. After that the log of
actual and expected population has been
determined (Fig. 2 and Table 2). The log
value of actual and expected population than
shown with the help of the log graph.
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1 number 111 large, medium and small
were taken into consideration from the
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2 Primate City or Growth pole, 3 towns
ly Sanganer, Amber and Chomu as an
n growth centres, 10 as urban growth
ts i.e. Kotputali, Bassi, Shahpura,
, Bagru, KishangarhRenwal, Phulera,
bhar, Viratnagar and Manoharpur
tively, 17 as a rural growth centres as
iroli, Paota, Narayana, ManpuraMacheri,
and rest all 80 towns as a rural growth
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Rank

Expected Population

points.

The picturesque capital of Rajasthan, J aipur
city displays a remarkable harmony and
architectural splendor. The only planned city
of the country of its times has fairy tale
palaces, rugged fortresses perched on
Aravalli’s hills and broad plains. The city of
Jaipur boasts of a harmonious blend of
traditional and modern culture. The
administration of the city promulgates a
vibrant and balanced economy, a well-
educated and working populace, a clean and
healthy environment and a quality of life
which is best among the world.
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Table No. 2: The P, value and log value of actual and expected population

Name of Growth Acutal Rank  Expected VR Pi=Pi(I/R) Log Actual Log
Centres Population Population Population ~ Expected

Population
Jaipur 3,046,163 1 3,046,163 1.000 3,046,163 6.483753  6.483753
Sanganer 794,803 2 1,523,082  0.500 1,589,606 5.900259 6.201289
Amber 132,375 3 1,015388 0333 397,125  5.121806 5.598927
Chomu (M) 64,417 -+ 761,541 0.250 257,668  4.809 541106
Kotputli (M) 49,202 5 609,233 0200 246,010 4.691983  5.390953
Bassi- 48,429 6 507,694  0.167 290,574  4.685106 5.463257
Shahpura (M) 33,895 7 435,166  0.143 237265  4.530136 5.375234
Chaksu (M) 33432 8 380,770  0.125 267,456  4.524162 5.427252
Bagru (M) 31,229 9 338,463  0.111 281,061  4.494558  5.448801
KishangarhRenwal (M) 29,201 10 304,616 0100 292,010 4.465398  5.465398
Phulera (M + OG) 26,091 L1 276,924 0.091 287,001 4.416491  5.457883
Sambhar (M) 22,327 12 253,847 0.083 267,924 4.34883 5.428012
Viratnagar 20,568 3 234,320  0.077 267,384  4.313192 5427135
Manoharpur (CT) 20,287 14 217,583 0.071 284,018 4307218 5.453346
Khejroli 16,531 15 203,078  0.067 247,965 4.218299  5.39439
Paota 15,473 16 190,385  0.063 247,568  4.189575  5.393695
Achrol 15,077 17 179,186  0.059 256,309 4.178315 5.408764
Dudu 14,961 18 169,231 0.056 269,298 = 4.174961  5.430233
Narayana 13,275 19 160,324 0.053 252,225 4.123035 5.401788
Kaladera 13,151 20 152,308 0.050 263,020 4.118959  5.419989
Phagi 12,682 21 145,055 0.048 266,322 4.103188  5.425407
Pragpura 12,114 22 138,462 0.045 266,508 4.083288 5.42571
Niwaroo 11,745 23 132442 0.043 270,135  4.069853  5.431581
Jobner (M) 11,354 24 126,923  0.042 272496  4.055149  5.43536
Kanota (CT) 11,250 25 121,847  0.040 281,250  4.051153  5.449093
Baskhoh (CT) 11,150 26 117,160  0.038 289,900 4.047275 5.462248
ItawaBhopji 10,881 27 112,821 0.037 293,787 4.036669  5.468033
Bagrana (CT) 10,790 28 108,792 0.036 302,120 4.033021  5.48017¢9
Vatika 10,590 29 105,040 0.034 307,110 4.024896  5.487294
Med 10379 30 101,539  0.033 311,370  4.016156 5.493277
Badhal 9.482 31 98,263 0.032 293,942 3.9769 5.468262
Samod - 9,365 32 95,193 0.031 299,680  3.971508 5.47665%
KotKhawada 9,341 33 92.308 0.030 308,253  3.970393 5.48890~
ManpuraMancheri 9,167 34 89.593 0.029 311,678  3.962227  5.493706
Akedadoongar (CT) 9,062 35 87,033 0.029 31.7,170 3.957224 5.501292
Boraj 8,779 36 84,616 0.028 316,044 3.943445 5499748
Mauzamabad 8,635 37 82,329 0.027 319,495 3.936262  5.504464
Kalwar 8,393 38 80,162 0.026 318,934 3.923917  5.503701
Govindgarh (CT) 7,735 39 78,107 0.026 301,665 3.88846  5.479523
JamwaRamgarh (CT) 7.665 40 76,154 0.025 306,600 3.884512 5.486572
Total 4,641,446 13,033,139 4279

Source: Caleulated by the Researcher
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Fig. 1: Hierarchy of Growth Centres of Jaipur District

quiet same in descending order whereas
Kotputali from 1931 to 2011 except 1971
stands at 4% place. Sambhar stands 2™ place
in 1951 and 4% during 1961 to 1971, later on
it falls at 8% place from 1991 to 2011. Rank
size of Manoharpur as a rural growth centre
was seen at 7% place in 1991 and 2011

(Tab.3).
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Table No. 3: Change in the Rank Size of Central Places from 1951 to 2011

Rank 1951 1961 1971 1981 191 2001 2011

Size ’

1 Jaipur Jaipur Jaipur Jaipur Jaipur Jaipur Jaipur

2 Sambhar Chomu  Chomu Chomu  Chomu Chomu Chomu

3. Chomu Sambhar Sambhar ~ Kotputali Sanganer Sanganer Sanganer

4. Kotputali  Kotputali Phulera Sambhar  Kotputali Kotputali ~ Kotputali

5 Shahpura  Phulera  Kotputali Phulera  Amber Amber Amber

6. Chaksu Chaksu  Chaksu Chaksu  Kishangarh Chaksu Kishangarh
Renwal Renwal

7. Viratnagar  Jobner  Jobner Shahpura Manoharpur Manoharpur Manoharpur

8. Jobner - Viratnagar Sambhar Shahpura  Sambhar

9. Chaksu Kishangarh Chaksu

Renwal

10. Phulera Sambhar Phulera

11. Shahpura Bagru Shahpura

12. Bagru Phulera Bagru

13. Bassi Bassi Bassi

14. Viratnagar ~ Viratnagar  Viratnagar

Amber has remarkable palaces and
traditional heritage cultural attracts the people
whereas Sanganer is known for printing and
dyeing of textile and both are the Sub-Urban
Towns of capital city. Railways and national
highway transport facilities boost up the
surrounding population in search of jobs
increase the growth centres. Remaining
Kotputali, Manoharpur, Shahpura, Bagru and
Bassi are on National highways facilitate
with infrastructure, industrial and agro-based
activities. Due to the salinity in Phulera, Dudu,
Phagi and Chaksu, undulating hilly terrain of
Viratnagar and JamwaRamgarh growth
centres lacking in economic development.

Conclusion

On the basis of increase in industrial
infrastructure, transport facilities, irrigated
and agricultural innovations the production
and productivity and mobility of people has
increased which results in the change in
functions of newly developed in clubbing and
clustering of settlements that make a bridge
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of rurban advancement. It fulfill the gap
between functional and non-functional
centres and that can check on rural migration
to urban centres.

References

Bhatt L. S. (1972): Micro Level Planning-
A Case Study of Karnal Area.
Haryana, K.B. Publication, New Delk

Bhatt L. S. (1972): Regional Planning Mods!
in the context of National Planning =
India- Reading of Micro Leve!
Planning and Rural Growth Centres.
New Delhi, Hyderabad.

Bhoosham, B. S. (1980): Towards
Alternative Settlement Strategies: The
Role of Small and Intermediate
Centres in the Development Process.
Heritage Publication, New Delhi.

Misra, R.P. &Sundaram K.V. (1979): Rurz.
Area Development: Prospective and
Approaches, New Delhi.

Mukharjee, A.B. (1974): Spacing of Rurz



Settlements in Rajasthan: The
Geographical Outlook, Vol. 1 No.1.

b, J.W. (1959): Basic Concept in the
Analysis of Small Urban Centres of
Minnesota, Annals Association of
American Geographers, Vol. 49.

ta, V. K. (1996): Growth Centres of
Jaipur Districts, Unpublished Ph.D.
Thesis, University of Rajasthan, Jaipur.

ah, S.M. (1965): A New Approaches

to Functional Classification of Towns

Geographical, Vol X1, pp. 40-53.

ils, A.E. (1944): The Urban Hierarchy
of England and Wales Geographical,
Vol. 29. -

L. K. & others (1975): Study of Growth
Centres in Raichur, Hyderabad, NICD.

Misra, R.P. (1971):Growth Poles and Growth
Centres in Urban and Regional
Planning in India, University of Mysore.

NeerajChouhan (2003): The Study of Urban
Growth Centres of Bikaner District,

Unpublished Ph. D Thesis, University
of Rajasthan, Jaipur.

Prahlad, M.(2012): UrbanGrowth Centres of
Bharatpur District,Unpublished,
University of Rajasthan, Jaipur.

Census Handbooks 1951 to 2011, Jaipur
District.

Dr. Shweta Khandelwal

Assistant Professor

Department of Geography

University of Rajasthan, Jaipur

E-mail: shweta.khandelwal 1 53@gmail.com

Annals ofthe RGA | Vol. XXXIV. 2017=7



Annals of the RGA

Effects of Asbestos Mining and Related Activities on Human Health
A Case Study of Udaipur District

Vol. XXXIV, 2017 ISSN 0975- 4652

Purnima Singh
Abstract

Minerals are one of the most precious non renewable natural resources
gifted by the nature to human beings. These minerals have been exploited
and used for the industrial and economic development. Most of the asbestos
mining and related manufacturing activities in the state of Rajasthan has
been confined to Udaipur district. Asbestos fibers inhaled by human beings
lead to asbestosis. Asbestosis is a chronic, scarring disease affecting the
tissue of the lungs. The disease leads to long-term breathing complications
including severe shortness of breath and increases risk of certain cancers
including lung cancer. The present study is an attempt to identify the spatial
distribution of asbestos mining, asbestosis among the workers and evaluate
the remedial measures initiated by the Governments to the effect of banning
the asbestos mining and extend the relief grants to the effected persons.

Keywords: Asbestos ore, Mining, Affected area, Environment, Legislation,
Symptoms, Relief Meansures.

result in to asbestosis and /or lung cancss
The risk of lung cancer among peopie
exposed to asbestos is 7 times highes
compared to the normal population
Asbestosis is an interstitial pulmonary fibross
which reduces the lung capacity to deliw
the oxygen in proper way to the whole bod
As a result the lung tissue loses its ability =
function. It is characterized by the airwas
obstruction and air trapping, reducing viz
capacity. This disease has relatively Ic
latency period of about 7 to 40 years z
therefore its growth and identification tz!
long time.

Introduction

Interaction between man and his surrounding
environment paves way to various geospatial
environs. By engaging in different
occupations man becomes an agent for
environmental modifications such as
physiographic, biotic and atmospheric. For
his livelihood man chooses different
occupations and mining is one of the oldest
occupations. Diseases which are the result
of working environment at the site of .
occupation are called occupational diseases.
Asbestosis is an occupational disease caused
by mining of asbestos and related

manufacturing activities in Udaipur district
in Rajasthan. Asbestos fibers especially
chrysotile fibers when inhaled reach in the
lungs and start to damage the lung cells and
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Review of Literature

A number of research studies undertakez
far lead to establish an association betw
exposure to various types of mineral fiz



and bronchogenic carcinoma.(Rajhans et al,
1981; Cohen, 1981; Miller,1993; Brown,1994;
Hart et al,1994; Mansingh et al, 1996).
Epidemiological surveys and experimental
sudies have established that asbestos is a
carcinogen as well as co-carcinogen
‘Mossman et al, 1994; ILO 1980).

It is reported that human beings may
Be exposed to asbestos from a variety of
sources- occupational settings, ambient
savironment and consumer products.
Exposure to asbestos may cause various

ions ranging from simple non-malignant
‘mflammatory reactions, pleural thickening
i asbestosis to malignant mesothelioma
i brochogenic carcinoma (Mossman and
2e, 1989; Mossman, 1994; Rahaman et al,
393: Mossman et al, 1990a). Cigarette
2oking and asbestos exposure have additive
synergistic interactions in inducing cancer
the lung (Mossman et al, 2000, 1989).
eral epidemiological and experimental
jies have proved that the presence of
wme other predisposing factors like exposure
cigarette smoke, kerosene soot and
els smoke at indoor levels accelerate
asbestos induced disease processes (Arif
al. 1996). Lung function tests (LFT) show
sher impairments in population exposed to
-stos related activities as compared to
rol one while restriction was also more
exposed population as reported by others
stogi et al, 1990). Factors namely
king, kerosene soot may accelerate the
sase process in asbestos exposed workers
if et al, 1996; Lohani et al, 2000).

After indepth studies Kulkarni GK.
)1) suggested to Impose ban on Asbestos
ino. Ramanathan, A.L.and Subramanian,
12001) conducted studies on the present

of asbestos mining and related health
oblems in India. Central Pollution Control

Board, Ministry of Environment and Forests
Government of India in its report (2008)
‘Human Health Risk Assessment Studies in
Asbestos Based Industries in India’ found
health hazards due to exposure to asbestos
oriented industries and also suggested
measures to minimize it.

Objectives

The present study is an attempt to (a) identify
the spatial distribution of asbestos mining and
related activities, (b) understand the steps
being taken for conducting medical tests of
the workers engaged therein, (c) identify
asbestosis patients, (d) evaluate the remedial
measures initiated by the Governments to the
effect of banning the asbestos mining and
extend the relief grants to the effected

persons.
Study Area

Udaipur district 18 located in southern
Rajasthan between 23°45°00" N and
25°05°30" N latitudes and from 7 3°00°00" E
to 74°3318"E longitudes spreading over and
area of 13,419 square kilometer.

The historic city of Udaipur is the
administrative headquarter of both the
division and the district. Udaipur district is
bounded by the districts of Sirohi and Paliin
the north-west, Rajsamand in the north,
Chittorgarh in the east, Banswara and
Dungarpur in the south and by the state
of Gujarat in the southwest. The terrain of
the district is generally hilly. The western
portion of the district is drained by
the Sabarmati river, the northern portion of
the district is drained by tributaries of
the Banas river including the Ahar river
which flows through the city of Udaipur. The
southern and central portion of the district i
drained by the tributaries of the Mahi river
including Som and Gomati.



Geologically, Udaipur district is
comprised of basement rocks of Mangalwar
Complex of Bhilwara Supergroup followed
by Aravalli Supergroup, post-Aravalli
intrusives, Delhi Supergroup, post-Delhi
intrusives and Recent alluvium.The mining
activities in the district have been in place
since 14th century when the mining and
smelting of lead and zinc was started in
Zawar area. The important metallic and non-
metallic minerals found in the district are ores
of copper, lead, zinc and silver. Besides these,
other important minerals like industrial
minerals- rock phosphate, asbestos, calcite,
limestone, barites, emerald and marble etc.
are also available in the district. According
to the 2011 census Udaipur district has
a population of 3,068,420. Most labourers
engaged in mining works are either from
tribal or scheduled caste population.

Material and Methods

This paper is basically based on the
secondary data and information obtained
from the Department of mines and medical,
District Collectorate and other published
sources as well as from internet sites. The
data have been compiled, tabulated, analysed
and suitably interpreted to draw meaningful
results.

Distribution of Asbestos Ore

Asbestos- an insulation mineral, is used for
making asbestos cement, roofing sheets,
pipes and other products for heat insulation.
Flexibility, length of fiber, toughness, fineness,
fusibility and strength are main physical
characteristics. Out of the six varieties of
asbestos, amphibole and chrysolite are major

commercial varieties. The amphibole found -

in Rajasthan is of inferior quality. Rajasthan
at one time accounted for about 96% of the
country’s production of asbestos. ~Asbestos
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bearing areas in Udaipur belong to two
groups - Rikhababdeo and Jhadol.

Rikhabdeo group: The Chrysotile
variety of asbestos is known to occur around
villages - Kagdar-Ki-Pal, Rikhabdeo, Serro-
Ki-Pal and nearby areas in the form of cross
fibre veins forming ribbons or irregular stock-
-works. The length of fibre varies from 1
mm. to 12 mm. Recovery percentage is quite
low and commercial production is negligible.
In south of Rikhabdeo, occurrences of
tremolite asbestos have been reported near
villages Dhelana, Odwas, Saru, Bhana.
Khanmin, Kalighati etc. This asbestos is
associated with talc and therefore its
commercial exploitation is not viable.

Jhadol group: The deposits are located
16 km west of Jhadol. The area extends for
about 20 km. in strike length and 3 km. iz
width from Barvali and Kirat villages in the
south, spreads over Jhanjhar-Ki-Pal, Parr.
Amari Bara, Solar Ambavi, Upreta villages
and extends up to Malmukhi village in the
north. The mineralisation of anthophyllitz
variety of asbestos is found in alterss
ultrabasic rocks as detached lenticulzr
masses.

Spatial Distribution of Asbestosis
Mining and Affected areas

There were 69 mining leases in 1990-91 =
Udaipur district with a production of 31.%
thousand tones per annum which came dows
to 10 leases and production of 9.80%
thousand tones in 1999-2000. The annus
production in the year 1995-96, 2000-01 ans
2003-04 was about 21,17.87 and 13.=%
thousand tones respectively. The main arsss
of production were located at Jhade
Kherwara, Rikhabdeo and Salumber
Udaipur district. The production hs
manifested decreasing trend before *



in Jhadol tehsil (Figure — 1). These leases
granted between the years 1971 and 1999
have expired in the year 2011.

mining activities were finally and fully
banned. The ten mining leases were spread
in villages of Thobawara, Barawali, Jhanjhar
Ki Pal, Netaji Ka Bara, Upreta, and Ambavi

ASBESTOSIS AFFECTED AREAS

ASBESTOS MINING AREAS AND
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Effects of Asbestos on Environment and
Legislation

Asbestos is used as a part of construction
material. Due to flame retardant quality it
poses major risk to human health. Asbestos
is made of tiny fibers that when released into
the air can settle inside lungs and irritate the
tissues in the chest cavities. Asbestos dust
can easily travel through the air into the water
supply. It settles on the surface of the soil
instead of getting absorbed into the ground
and thereby it can still get picked up by the
wind and inhaled into human respiratory
system. ‘

Asbestosis is a chronic, scarring
disease affecting the tissue of the lungs. The
disease leads to long-term breathing
complications including severe shortness of
breath and increases risk of certain cancers
including lung cancer. People with long term
occupational exposure of 7 to 20 years to
the mining, manufacturing, handling,
production of products of asbestos, are at a
high risk of developing this occupational lung
disease.

Many of the asbestos mine workers
have slowly developed asbestosis. The
National Institute of Occupational Health
(NIOH), Ahmedabad conducted clinical
tests on 164 workers of Jhadol tehsil of
Udaipur district in 2007 and the report was
made public in 2012 only after the
intervention of National Human Rights
Commission and State Human Rights
Commission of Rajasthan. It suspected 93
persons to be suffering from asbestosis and
out of them 20 have died since then. The
NIOH again carried out a health camp for
mining/ milling workers exposed to asbestos
at Udaipur on 14-22 June 2011. In all 87
workers were examined but the NIOH

72|Annals of the RGA | Vol. XXXIV, 2017

“closure and their overburden. In July 2¢

experts did not come to any definite
conclusion regarding the presence of
asbestosis even in a single worker. Mine
Labour Protection Campaign (MLPC) led by
Dr. Rana Sen Gupta is an actively working
NGO championing the cause of health of mine
workers. This NGO is actively persuing the
cases of various occupational diseases liks
asbestosis and silicosis in the state.

In 1986 the Government of Indiz
banned the renewals and grants of fresh
asbestos mining leases in the country due iz
the adverse effects on the health of mins
workers. In June 1993, the Governmen
stopped the renewal of existing mining leaszs
of asbestos. In 2007 the Government o
Rajasthan requested the Central Governme=m
to revoke the ban on asbestos mining
Government of Rajasthan has also filec &
report in an ongoing case regarding asbesios
exposure related diseases before Nations
Human Right Commission (NHRC). Due
increasing pressure of NHRC, State Hunz
Right Commission, media and N¢
Governmental Organization the Governm
of Rajasthan has withdrawn its reques:
revoke the ban on asbestos mining in 201
Since 2011 even as the National Gre
Tribunal has asked the Government
Rajasthan to file a report on all asbestos z
associated mineral mines, their scient

the Government of Rajasthan has clai
that no case of cancer caused by asbes
has been reported till date in the state. A&
result of above developments, at presen:
permission is being granted for fresh m:
lease of asbestos mineral and no old leas
being renewed. At present there is no ac
asbestos mine in Udaipur and in the couz
The present status is that all the indust
registered for making products of asbes




in Udaipur city - M/s Maan Trading
Corporation, M/s Multi Mineral Processing
Industry, Pipes Pvt. Limited, Ms Kumawat
and Company have been closed.

But no restrictions have been-imposed
on imports of asbestos. However, the
Ministry of Environment and Forest
Government of India has prohibited the
imports of waste asbestos (dust and fiber)
considering it hazardous waste detrimental
0 human health and environment.

Signs and Symptoms of Asbestosis

The signs and symptoms of asbestosis
become visible after several decades.
Exposure of at least 7 to 20 years or even 40
years in some cases is required to develop
the disease. The slow onset of shortness of
breath specially with physical activity is
primary symptom. Clinically advanced case
of asbestosis may result in respiratory failure.
Inspiratory crackles can be heard with a
stethoscope.

Other symptoms include clubbing of
he fingers, softening of the fingernail beds,
lging of the end of the finger and
ishappen nails. Lung cancer can also cause
bbed fingers. Persistent dry coughing,
t pain, blood in the sputum, swelling in
neck or face, difficulty in swallowing,
tness in chest, loss of appetite and weight
are other common symptoms. In severe
, drastic reduction in lung function and
Iung capacity (TLC) are the symptoms.
ening of the lungs may induce heart
ure. In the later stages, pulmonary
ension, heart disease and other lung
lications including lung cancer may
P- '

s and Diagnosis of Asbestosis

cause of asbestosis is the breathing of

the mineral asbestos. Greater exposurs
results in greater risk of developing the
disease. When person inhale asbestos fibers.
they can become embedded in person’s lungs
and lead to the formation of scar tissue. This
scarring is known as asbestosis. Scarring
prevents lung tissue from expanding and
contracting normally leading to difficulty in
breathing. Complete physical examination,
chest x-ray and lung function tests may help
diagnose the disease. A lung biopsy is the
most reliable test since x-rays fail to detect
the presence of microscopic asbestos fibers.

The American Thoracic Society (ATS)
has recommended following general
diagnostic criteria for asbestosis:

(i) evidence of structure pathology
consistent with asbestosis as
documented by imaging or histology,

(ii) occupational and environmental history
of exposure and

(iii) abnormal chest x-ray with a white or
honey comb appearance on lungs or
chest and its interpretation.

There is no cure for asbestosis but
treatment includes oxygen therapy to relieve
shortness of breath, respiratory
physiotherapy to remove secretions from the
lungs and medications to thin secretions and
relieve pain. Prescription inhalers may help
loosen congestion in patient’s lungs.

State Government Intervention

In the year 2008 the Government of
Rajasthan legislated to levy environment and -
health cess on mineral rights. The fund thus
credited is being utilised for protection of
environment, health and maintenance of
ecological balance especially in mining areas
of the State. Further the Government has
notified Rajasthan Environment and Health




Cess Rules, 2008 and subsequntly Rajasthan
Environment and Health Administration
Board (REHAB) has been constituted under
the chairmanship of Principal Secretary
Finance.

The REHAB meets at least once in 6
months. Apart from many other functions,
the function of board is to formulate general

policies and procedures to facilitate
management of the fund and long term plan
to mitigate the environmental and healta
issues in mining areas by developing synergy
with government/ public and private
institutions preferably in public private
partnership mode. The yearly revenus
collected and expenditure incurred under the
subheads are shown in the table -1.

Table No.1: Revenue and Expenditure Under REHAB Fund (in crore rupees)

Year 200809 | 2009-10 | 2010-11| 2011-12 | 2012-13 | 2013-14 | 2014-15 | 2015-16
Revenue 53.77 47.08 61.85 66.84 4730 58.60 65.92 98.98
Expenditure - - - 20.86 20.45 13.64 7.12 14.89

Source: District Collectorate, Udaipur

The REHAB cess fund is being utilised
on strengthening of various hospitals in
mining areas, improvement of urban and rural
infrastructure in mining areas including
railways and assistance to silicosis /
Asbestosis affected patients or to their
dependents. In 2014 it has been decided that
a sum of rupees one lac is paid to an
asbestosis patient and in case of death rupees
3 lakh is paid to dependents of the deceased
on production of certificate issued by
Pneumoconiosis Board or the Prmclpal
Medical College, Udaipur.

Screening of Asbestosis and Relief
Measures

As pex the complaint of MLPC to the State

Human Right Commission, the asbestos pits

lying open in Udaipur district have been
posing threat to human beings and livestock.
On the direction of State Human Rights
commission, a technical committee was
constituted by Collector, Udaipur to evaluate
whether these asbestos mines are safe or if
there is any need to get them filled up. The
Committee has reported that the mining
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activities have been non operational scince
many years and the people who have workse
in asbestos mines show symptomatic of long
cough and bronchitis whereas people whe
have never worked in asbestos mines do net
show any such symptoms. The Commities
further reported that there is no danger poses
by open mines of asbestos. The habitations
are also at least 200 to 500 metres away fro=
open mines which rules out any possibility &
causing asbestosis. The experts of Rajasthas
State Pollution Control Board are also of tas
view that the soils of open mines have settlss
and vegetation has grown on it. The Indizs
Bureau of mines, Directorate of Mines ane
Geology and the Rajasthan State Pollution
Control Board have also examined the issue
and concluded that there is no danger of
asbestosis due to open abandoned mines.

It has been noted that 164 mine
workers were medically examined by
National Institute of Occupational Healts
(NIOH) Ahmadabad in 2007 out of whic®
93 cases were suspected of Asbestosis. By
the year 2016 about 660 mine workers havz




been screened both by Ravindra Nath Tagore
Medical College Board, Udaipur and the
District Pneumoconiosis Board, Udaipur. The
LUdaipur district administration has arranged
0 screen the asbestos mining worker in

Jhadol tehsil in the years 2013 -16. After
certification of the asbestosis the patients
have been sanctioned and disbursed relief
grants of rupees one lakh each as indicated
in table - 2

Table No 2: Asbestosis Patients and Relief Measures in Udaipur district.

Year No. of screened | No. of Asbestosis| No. of Relief No. of Relief
Workers certified cases disbursed case Due case

2013 98 16 16 -

2014 363 - - -

2015 7 30 23 7

2016 122 27 27 -

Total 660 73 66 7

ce: District Collectorate, Udaipur

The data in the table-2 clearly indicate
the certified cases of asbestosis were
30 and 27 in the years 0f 2013, 2015 and
16 respectively. Each of the patients has
sanctioned Rs 1 lakh by district collector.
far 73 people have been certified as
ering from asbestosis and all of them are
wdents of villages lying in and around the
tos mining belt in Jhadol tehsil. Out of
four people have died. One person is
traceable and entry of name in the
ificate in one case has wrongly been
. The number of cases certified as
ering from the asbestosis falling in the
group of 30 - 44, 45-59, 60 and above
6. 30 and 36 respectively. Their breakup
age groups and sex have been given
le 3. Out of 73 asbestosis certified cases
2re males and rest 11 are females. This
v indicates that the workers engaged
tos related activity are mostly males.
is undisputed that there have been
s below the age of 30 engaged in
s related acitivities but as per data

4 dead, 02 not traceable, 01 wrong name recorded in the certificate issued.

available nobody below the age of 30 years
has been certified as suffering from
asbestosis. The number of certified cases in
the age group of 30-44 is only six so far. As
noted above latency period of asbestosis is
long. Accordingly there is a high probability
that some more cases of asbestosis
particularly in males who are presently in the
age groups of 30-44 and below 30 will come
out in due course of time.

Findings

With the intervention of human rights
commissions and active involvement of
NGOs and the media, the mining of asbestos
mineral has been banned. The mine workers
who worked in the then asbestos mines in
the district of Udaipur have slowly developed
asbestosis due to long latency period of
disease. All the asbestosis affected people
certified so far are residents of the area in
and around the abandoned mining belt in
Jhadol tehsil. Normally there is delay in
providing the relief to the asbestosis patients.
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Table No. 3: Distribution of Asbestosis Certified Cases by Residence, Sex and Age (2013-

16)
S. | Name of Village Tehsil Sex Age Total
No. Male |Females | Below | 3044 |45-59 |60 and
30 above
1. | Netaji Ka Bara Jhadol | 20 06 - 03 |08 | 14 26
2. | Jhanjhar Ki Pal Jhadol | 11 02 - 01 |09 | 03 13
3. | Ratwan Kada, Kada |Jhadol | 09 00 - 01 08 09
4. | Barwali Jhadol | 09 00 - 00 |03 | 06 09
5 | Upreta Jhadol | 03 01 - 01 [0l | 02 04
6. | Kankar Mala Jhadol | 02 00 - - 102 - 02
7. | Ambavi Jhadol | 02 00 - 01 - 01 02
8. | Magwas Jhadol | 00 01 - - |01 - 01
9. | Bhamriya Jhadol | 01 - - - 01 - 01
10.| Dholi Magri Jhadol | 01 - - - - 01 01
(Dhuli Bhakhart)
11.] Kirat Jhadol | 01 - - - 01 - 01
12.| Magwas Jhadol | - 01 - - - 01 01
13.| Godawato Ka Para |Jhadol | 01 - - - 01 - 01
14.| Sarawali Jhadol | 01 - - - 01 - 01
15.| Chokhala Bara Jhadol | 01 - - - |01 | - |70
Total 62 11 - 6 |30 | 36 73
Source: District Collectorate, Udaipur )
An all out and extensive medical campaign mechanistic approach II. In

Is required to identify the asbestosis patients

and to provide them adequate and due

compensation for their welfare. The

procedure of issuing certificates needs to be

simplified, specially for mine workers who

have died.
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Percepetion of Drought-A Case Study of Rajasthan Desert

Ganesh Sharma

Abstract

The Geographers and economists have also started working on perception
of environment or drought for human behavior like psychologists. Several
scholars have explained the elements shaping the perception of drought.
In view of this the present paper deals with perception of drought in desert
part of Rajasthan. It is generally believed that arid region of Rajasthan
has high rainfall variability and is severely affected drought prone region
compared to other parts of Rajasthan. In order to understand the perception
and behavior of farmers on drought, 12 villages have been selected for the
this study and 240 respondents were interviewed to find out the inner’s
view. The paper also examines the socio-economic impacts of drought in
Rajasthan with challenges for further research in view of climate change.

Keywords: Drought, Perception, Behavior, Socio-economic Impacts, Climate

Change.

Introduction

The studies on perception of environment or
drought for human behavior fall in the domain
of psychologists. As a multi disciplinary field
with some common research problems, the
geographers and economists have also
started work in this field. The dominant
perception of drought and drought prone
areas in Rajasthan is quite different than
what can be supported by the available fact
and figures. It is generally belived that the
arid part of Rajasthan has high rainfall
variabilities and is severely affected drought
prone region compared to rest of the state,
as south eastern parts experience high rainfall
and less variability. The study conducted by
Banerji and Upadhyay (1975) and recent
study by Rathore (2003) reveal that western
Rajasthan is highly sensitive for drought is
more than the eastern Rajasthan. Rathore,
M.S. in his working Paper 93 has analysed
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state level drought policies and impacts in
Rajasthan, which also provides the basis for
the present analysis of drought of arid
Rajasthan.

It has been realized that managing =
disaster with over-all considerations results
in serious lapses. Especially with referencs
to traditional societies there exists a serious
gap between the expert’s and the user’s
perception of any environmental problem of
hazard (Joshi, Y.G.1998). Most of the
traditional societies of drought —prone areas
do not manage drought in isolation from their
overall farming system and have evolvec
strategies to deal with drought that includs
loss-minimizing, land utilization and sociz'
arrangement in tune with the surviva
compulsions. Therefore, for any drought
management intervention and polics
framework, a better grasp and understanding
of people’s perception, response, priorities




their own coping strategies is undoubtedly
ed for.

_ nceptual Framework of Drought
eption
sory of Drought Perception

order to analyze the problem of drought
srception in arid region of Rajasthan it would
s better to discuss the theoretical aspects
drought perception. Taylor et al (1988)

tive perception refers to a range of
sment, belief and attitude (Taylor, at el
80) from which it can be inferred that
seption is neither universal for statics but

Beliefs

. Behavioral
2 Normative
3 Control

Knowledge

Madden 1986; Jones, 1990)

Based on the perceptional approach to
=nvironment relations, the present paper

sht in desert area and to come out with
i suggestions with the insider’s view,
> into account people’s perception,
sties and traditional wisdom in managing

have specially depicted how four coherent
element shape drought perception (Fig.1).
According to Taylor at.al experiences shapes
an individual’s memory and is an important
influence on how someone defines drought.
The way drought is defined and the way past
droughts are remembered influence an
individual’s expectation of future drought and
one’s behavior.

Behaviour can both re-active and pro

|Expectat10n I——> [Behaviour |

| Culwre |—>

designed to understand the problem of

1. Elements shaping the perception of drought (Taylor et al. 1988)

rather a value laden, dynamic concept. What
an individual identifies as a drought on his
environment and it characteristics
(Heathcote. 1969)?

Action of
Reaction

Perception
of Project

Factors influencing formation of perception and subsequent (re) action (ased on Ajzen

the droughts. In the present paper extensive
use of studies conducted by various scholars
and reports prepared by experts has been
made to comprehend the issue of drought
and its perception.
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Basic Questions Raised

There is serious gap of knowledge between
the expert’s and the user’s perception of any
environmental problem, or hazard.

Although present drought -
management practices have made
considerable headway in minimizing the
impact of drought in dryland areas, they have
tended to ignore , and therefore, undermine
people’s traditional coping strategies which
include components such as people’s
participation, collective sustenance and other
survival strategies.

Area and units of study

Western part of the Aravalli region has been
covered by desert hence it forms the area of
the present study. In arid region of Rajasthan
which represents the core of the drought
prone belt of India, droughts should not just
be seen as a natural calamity to be managed
under the strategy of disaster management;
these are the major contributing factors for
creating a condition of chronic scarcity.

Objectives of the study

(a) To understand the perceptions and
practices followed by people to face the
drought and its implication on their life
and livelihood; to review, the policy and
plans implemented by Governments
(GOR & GOI) and NGOs to provide
relief to human and cattle population in
drought conditions during last 60 years;

(b) To explore a feasible management
‘model for an easy access and effective
distribution/delivery of drinking water,
fodder, food, health and medical services
to affected population with an emphasis
on vulnerable groups like women,
children, aged, disabled etc.

(c) To make an optimum utilization of locally
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available natural and human resourcss
and their wisdom and knowledge;

Methodology

The methodology of the present paper has
been designed with the basic aim of collecting
the real problem of the villagers and therefors.
the emphasis has been on closer associatios
with the people. To study the local residenzs.
the sarpanch and the authorities have bezs
included with reference to the primary daz
generated with the help of structurss
schedules.

The paper is based on both primary zne
secondary data. The secondary data for the
12 districts of arid region were obtained from:
Government Departments. For primary dzu
12 randomly selected villages have been
chosen (Table 1). 20 families in each vill
were interviewed with the help of structus
schedules. So the total 240 households w
interviewed and interacted. Group
discussions were also organized.

Table No. 1: Randomly Selected Villagss

District Tehsil Village
Barmer Ramser Pandhi ki Par
Bikaner Bikaner Geegasar
Churu Sujangarh ~ Abasar
Ganaganagar Ridhmalser ~Ratanpura
Hanumangarh Rawatsar Barmasar
Jaisalmer Jaisalmer Dabla
Jalore Ahore Sankarna
Jhunjhunu Jhunjhunu  Dhani Purohito &
Jodhpur Bhopalgarh Khedapa
Nagour Degana Kitalsar
Pali Sojat Karmawas
Patta
Sikar Sikar Nani
Total 12 _ 12

Status of Droughts: Past and Present

Droughts are a recurring feature in arid zo



Common saying in the Marwar tract is that
in a hundred years period there are 3 years
of disastrous droughts, 7 years of famine-,
63 years of moderate drought and 27 are
good years.

Bharara (1978) based on memory
recall method came to figures close to it.
Analysis of the incidence for the past century
showed that 47 years in some intensity or
the others suffered from droughts of some

intensity or the other. Data from rainfall
analysis by Narain and Singh (2000) presents
also a similar picture. Worst happens when
the drought years tend to cluster. The
decades of 1901-10, 1911-20, 1961-70, and
1981-90 have been marked for concentration
of drought years. The year 2012 was
witnessing a similar situation. The frequency
of drought from 1901 to 2009 is presented in
Table 2.

Table No. 2: Frequency & intensity of droughts in Districts of Rajasthan Desert during

1901-20009. )

S. | District Number of Years with droughts of % of all drought
N. ' different intensity Years in the %
Very Severe | Severe | Moderate Light

1. | Barmer 6 15 18 11 46.0
2. |Bikaner 8 13 17 10 46.0
3. | Churu 8 11 10 17 43.1
4. | Ganaganagar 9 11 12 18 47.5

5. | Hanumangarh !
6. |Jaisalmer 7 12 13 17 48.0
7. |Jalore 8 13 13 20 48.1
8. | Jhunjhunu 10 15 12 12 47.0
9. |Jodhpur 6 16 17 19 53.9
10.| Nagour 3 17 15 16 48.5
.| Pali 8 12 19 14 52.0
6 20 12 14 49.5
6.58 12.91 13.16 14.00 44.13

The table 2 reveals that highest number
years with drought of different intensity
s been reported from Jhunjhunu (10),
ore (8), Bikaner (8), Churu (8) and Pali
). The highest percentage of drought years
been reported in Jodhpur (53.9) followed
Pali (52.01) and Sikar (49.5%).Though
mmon people tend to believe in an
ntuation of desiccation, long term data
not support it. But one thing is certain

that impact of droughts has certainly
increased manifold, as there are a lot more
people and livestock to be fed and served
with drinking water. With the smaller
population of the past and larger holding, most
farming families used to have reserves of
fodder to last for 2-3 years of droughts. But
now there is hardly a family, which has stocks
of last beyond a year and a half. Not able to
afford fodder even with subsidy, the farmers
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abandon their less productive or aged cattle
or make a distress sale. Kalla et al., reported
a loss of 30 per cent of cattle during the 1987-
88 drought. The current and previous
droughts have meant also large out migration
of most of the able bodied men in search of
work, leaving women, is accentuated through
increased indebtedness, strain on traditional
clan and community relations, poor
attendance in schools, postponement of
construction of house and other family
activities and so on. It also means mounting
of huge relief effort by the government at
the cost of other development activities.

Farmers Perception of Drought

Farmers/villagers in arid Rajasthan prioritize
drought as their major productivity —
reducing problem as a major threat. The
question that needs to be addressed is how
farmers perceive drought.

During survey it has been studied that
farmers saw drought in a broader
perspective than that of deficient rainfall.
Drought indicator was area specific.
Farmers recognized differences in drought
vulnerability between soil types location and
state of land, land management practices and
farmer types. Farmers’ perception can be
related to the scientific concept of agricultural
drought. Since the amount of rainfall cannot
be influenced, the efficiency of the rains can
be a local point for addressing farmer’s
concern about drought. Any viable strategy
to reduce farmers vulnerability to drought
and to improve productivity should be
integrated into farmers existing strategies to
adapt to and cope with ecological insecurity.

Farmers talk about a “good year” or
“bad year” when evaluating a crop season.
Any problem that limits harvest causes a “bad
year”, but water deficiency constitutes the
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principle problem. Most commonly, farmers
described this problem based on weathas
conditions, the amount or distribution of the
rainfall and sunshine. When there is strong
sunshine, the soil will dry fast and the crop
will burn easily.

Drought indicators are related =
weather conditions, but most commonly
the influences on the farmer’s environment.
Drought impacts on vegetation and crops
were most important drought indicators far
farmers. When drought resistant crop such
as millets fail, it is a sign that rainfall ang
sunshine were really imbalanced. Howeves
farmers related drought not only to loss o
production, but also to low availability o
water for livestock and humans. A few
farmers feel that the annual unavailability of
water during the dry season is part of the
drought problem and stated that every yeas
there is drought.

Farmers Perception of Drought Risk

About 60% of the sampled survey villagers
perceived an increased frequency of droughs
years, while 65% perceived and increased
severity of drought years. A third of the
farmers perceived a decreased in drough
frequency and severity. In a group discussion
farmers agreed that the number of drougi
years had increased roughly once every &
years to once every 3 years.

A more equally shared feeling was
the weather pattern has become les
predictable. This feeling may also fi
farmers concern about drought frequencs
and severity. Now a days, the clouds pz
by and bring rain to the areas, even when 2
good rain are present in the morning. T%
farmers in the discussion groups agreed ta
the destruction of the forest in the Araval
and hills may.be a major factor contributz




to this change of predictability. Farmers have
lost confidence in other signs of nature as
well.

Farmers related differences in drought
vulnerability to weather conditions, land
characteristics, land management techniques
and farmers characteristics.

Discussion and Analysis

From the analysis of socio-economic and
ecological base of the villages of arid region
of Rajasthan, it is apparent that this region is
drought prone area with an over exploited
and fragile ecological base where
disequilibrium has emerged between
resources available and man power. Poverty
in the area is a structural element compelling
majority of population to acquire a negative
homeostatic under the survival mechanism.
In a society where general economic laws
do not operate due to survival compulsions,
any policy formulation cannot be successful
unless the priorities and perception of the
people are taking into consideration (Joshi,
Y.G1998).

General Characteristics of Sample
Respondents

As has been mentioned that 12 villages have
been selected to draw general conclusions
and perceptions of local inhabitants of
Rajasthan desert relating drought. In most
of the villages the percentage of scheduled
tribes and schedule caste are less in
comparison to non tribal population. A
majority of family members are engaged both
as cultivators and agricultural labors. The
literacy in the family is as high as 84% ranging
from the lowest 30%.

Social Psychology

In desert districts of Rajasthan social
psychology of people is generally uniform.

The salient features depicting the fragile
nature of ecology and poor socio-economic
base may be stated as follows:

1. A sizable portion of arid land has now
been converted to degraded land due to
drought and man induced desertification
processes.

2. The quality of agricultural land is poor
due to land degradation 45% of the so
called agricultural land has no top soil.

3. The land is sandy and the soils have low
retentive capacity and therefore, even a
small deficiency of rainfall results in crop
failure.

4. Rainfall is low ranging from 100 mm to
400 mm. the variability of surface and
ground water is also low due to low
rainfall. Denuded vegetation cover, poor
retentive soil, undulating sandy terrain
and poor water management are main
feature of most of surveyed villages.

The mineral resources expect gypsum
and kankar pan are negligible.

N

6. The quantity of human resources is also
poor with reference to modern standard
literacy is between 30% to 84%.

7. The prevailing system essentially depicts
disequilibrium between the man power
and available resources, leading to
perpetual scarcity.

Perception of Moderate and Severe
Drought as Compared to Normal year

The survey reveals that keeping aside the
technical definition of the meteorological
aspect, villagers perceive drought in the
totally of their milieu and with reference to
the difficulties they have to face. Thanks to
MNERGA that people are getting wages
during drought conditions. Numbers of
questions were asked to the respondents 1o
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express about the moderate and severe
droughts. The perception of villagers is given
below:

(1) Availability of water inrivers, nalas tanks
and wells.

(2) Distance from which drinking water had
to be fetched.

(3) Losses in crop and milk production.

(4) Occurrence of rainfall as compared to
what they considered it to be optimum.

(5) Availability of fodder and its enhanced
cost during drought period.

(6) Losses in disposing off their cattle.

(7) Repayment of loan and higher interest
rate to be paid.

(8) Schedule of migration.

It has been noted that the perception
differ from person to person and from one
area to another area in desert part. However,
it was realized during field work that it is
possible to generalize the overall perception
of people.

The study reveals that less than half to
be a moderate drought and nearly failure of
rain is perceived to be a year of severe
drought. During moderate droughts the rivers
and wells are perceived to provide water only
for short period of 2-3 months while during
severe droughts people do not expect that
water will be available beyond rainy season.
People do not perceive that their pumps will
operate at all in a year of severe drought.
Now the people rely on three sources during
droughts i.e hand pumps, PHED supply and
canals. Due to Govt. efforts now drinking
water is available to villagers by tanks.

Kharif is the main cropping season in
desert districts. Even a moderate drought is
expected to result in a crop loss of about more
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than 60%, while in severe drought the output
is not expected to be even 10 percent. In the
same way people expect a loss in milk
production.

It has been noted that water and
fodder for cattle is perceived to be the greater
problem during drought as animals are forced
to move out of desert area for search of
fodder. However, this migration has been
reduced drastically during last two thres
decades. People are compelled to migrats
one to two months before their normal
schedule and those who remain at home
have to face difficulties. The following things
emerged as a result of drought:

1. Wastage of large amount of time of
family member to fetch water from
distance sources.

2. Nearly total loss of crop and milk
production.

3. Severe scaricity of fodder and higher
prices.

Death of cattle due to starvation

High indebtedness and its long term
effect on house hold economy.

Perception about Previous Drought

The drought of the year 1987 was perceives
to be the worst in the living memory of eves
the eldest persons who were contactes
during the field survey. Asked as to why they
think that it was the worst drought, peopls
gave their different versions. Out of the tota:
240 responses, the main factors which were
in memory of the people may be stated 2=
follows in the order of importance:

1. Total failure of crop
2. Mass migration of people from villagss

3. Very low rainfall




High price of fodder

5. Very high incidence of looting and
thieves.

6. People had to travel long distance to
fetch drinking water.

Starvation of population
Wells, reservoirs and ponds dried up.

Large sum had to be spent on pleasing
god and goddesses.

10. Unemployment increased
11. Diseases increased

12. People had to borrow large sum on high
interest rate.

The study further reveals that none of
the respondents perceived drought as an
uncommon event. However, more than half
perceived is to be uncertain, while some
expected a drought in 4 to 5 years period. In
a span of hundred years, Rajasthan desert
had perceived more than 42 droughts. It is
interesting to note that droughts are
considered to be a part of life and
psychologically people are prepared to face
a drought situation normally once in 3 or 4
years.

Socio- economic Impacts of Droughts

The inhabitants of desert do not perceive
drought as an unusual occurring, however,
due to sub marginal level of living and near
absence of any saving or surplus, it is a period
of greatest hardship to them. The drought of
desert area should not be seen just as natural
calamities to be managed under a strategy
of disaster management, there are major
contributing factor for creating a condition
of chronic scarcity in this harsh environment.
The impact of drought of 1987 has been the
worst in their life time.

Social Impacts

Drought results in economic hardship.
liquidation of assets, physical and
psychological tension due to lack of proper
nutrition, illness and wastage of time and
energy for collecting, fodder and fuel and
bringing water. The women have to bear this
stress higher than male counter parts.

Collective Activities

It has been noted that normally during any
famine and calamities the villagers
collectively participate in activities to extend
co operation and help to each other. The
collective activities are building houses,
digging wells, digging canals, digging tankas,
cutting tree and worshiping the deity.
Economic Impacts

Impact on Water Resources

One of the important manifestations of
drought in the desert area is the reduction of
water availability in different sources of
irrigation and drinking water. In the desert
areas where soils are generally sandy, the
retention capacity of soils is very low the
farmers have to leave a sizable portion of
their fields as fallow during the deficient
rainfall. In order to report the impacts of 1987
drought open discussion was organized in
sample villages. The people reported that
during the summer of 1987 drought the rivers,
nallas and ponds were dried up. In winter
season, the availability of water in these
sources was very meager. Drying of sources
of water had a profound impact on irrigation
of cultivated land. Drinking water became a
problem as house hold had to travel for a
long distance of more than one kilometer to
acquire water for them and domestic cattle’s.

Effect on Crop Pattern, Fodder and Milk

Rajasthan desert is a low rainfall region.
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Where, rainfall ranges from less than 100
mm in the west to 400 mm in the eastern
side of the desert. During kharif season
generally farmers grow Bajara, Moong,
Moth, Maize etc, while in Rabi crops wheat
and barley are grown. During 1987 drought
no crops were sown in major agricultural
lands of sampled villages.

Death and Sale of Animals

Land is the only capital assets of inhabitants
of desert areas. During drought period, due
to scarcity of fodder and water it becomes
difficulty to maintain the cattle, and therefore
a sizable number of cattles are sold at low
prices. Generally inhabitants do not sell goats
and sheep, but family members are forced
to migrate to other areas for grazing.

Effect on Consumption and Expenditure

In the absence of any savings the inhabitants
are compelled to cut down their food
consumption during scarcity condition. The
main diet of the people is bajra bread and
“Rabari. sometimes near starvation condition
triggers lawlessness specially in marginal
workers. During 1987 drought people had to
cut down social rituals and expenditures were
drastically reduced. Now due to government
relief measures under drought prone area
Progamme, Desert Development
Programme and Mahatama Gandhi National
Rural Employment Guarantee Yojana
(MNREGA) there are opportunities to people
to fulfill their requirements.

Management of Drought
The problem Faced

In course of survey an open ended question
was asked to the respondents to list out the
problems faced by them, during drought
periods specially during the 1987 drought.
The following responses were found:
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1. The scaricity of water and problem of
cattle ranked highest.

2. Physical stress was classed as the nex®
ranking problem after the problem o
cattle.

3. Economic losses due to drought. T
high interest rate and non availabiliz=
of credit at a time when the prices wam
high and wage rates were low.

4. Insecurity was ranked as the nex®
problem, which the inhabitants had
face, During drought period theflts 2
looting were common.

The present study reveals that despite t
claims of government regarding drought ref
measures undertaken, the non availibiliy
relief at proper time was also indicatec *
inhabitants as one of the important prob!
faced by tham during the drought.

Strategy to Manage Future Droughts

A number of open ended questions, and gre
discussions, two major pomts clear?
emerged:

1. The concept of saving and using in fum
drought period had emerged nowhers.

o

The strategies suggested by villag
were more or less the same throug
the desert region, meaning there by &
there was no micro level differentiz
as far as the management of drousg
was concerned.

During survey out of all the progra
initiated by the government, the hand pu
and construction of water tanks in villa
have been perceived to be the most bene
one. Nearly all the respondents hz
confidence that drinking water would not
a major problem during future drough:s
account of PHED supply of drinking
in the rural areas.



Management of cattle was perceived
to be a major problem, for which they
demanded fodder houses in each village by
the government/NGO agencies.

Taking loan from the local trader or
money lender and migrating out for a longer
period was expressed as the inevitable
compulsion.

Affectivity of Drought Relief Measures

Various schemes by central and state
government have been initiated for long under
DPAD, DDP, MNERGA, CDP and so on.
It has been noted that a large share of
working populated migrated out for work
during drought of 1987. Majority of
respondents reported that they did not get
sufficient employment during relief work.

Despite a number of programmes
mitiated by the government it was observed
that people in general have little faith in them.
The most preferred programmes are tube
wells, ponds, chec dams and tankas and road
gonstruction. The general opinion about relief
programmes was that no help was received
when it was required, it was thrust on people.
The attitude of functionaries towards rural
‘people was not found to be sympatric, besides
e scale corruption. In fact drought relief
become a good business in which every
, expect the people of the officers during
ght relief programmes was to do some
hazard patch work specially in road
tructions here and there just to keep the
- and order situation under control.

clusion and Challenges for further
arch

exs af the desert region recognized that

n induced environmental changes
ence drought vulnerability and that one
to be an active farmer to be productive

and to withstand drought conditions. This
implies that farmers can distinguish drought.
conditions that are “an act of god” from those
that are human induced. This inside creates
possibilities for improved management to
reduce drought vulnerability.

Since the amount of rainfall cannot be
influenced, the efficiency of the rains can be
a foul point for addressing farmers concern
about drought. Studies conducted in arid
areas indicate that only 10-30% of rainwater
is actually productive, while the remaining
rainwater evaporates or disappears through
surface runoff or underground flow
(Stroosrijder and Slegers, 2007)

A focus of rainwater use efficiency is
a challenging one. In Rajasthan soils are
generally poor; rainfall is erratic and when it
falls, it often comes in highly erosive showers.
Furthermore, the famers in this region have
generally a limited availability of resources.
Any viable strategy to reduce farmer’s
vulnerability to drought and to improve
productivity should be integrated into farmers
existing strategies to adapt to and cope with
ecological insecurity.

Climate change is said to be occurring,
however, studies on long term trends in
rainfall pattern in different parts of Rajasthan
have not confirmed ideas about general
increase of drought frequencies. Deeper
insight is needed how farmer’s drought risk
perceptions relate to the actual rainfall trend
in the area. The environmental history of
Rajasthan desert and farmers perception of
environmental change deserve further
exploration as these may partially explains
farwers growing concern about drought.
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Quaternary Geology and Neotectonic Activities In and Around
Sambhar lake - a Peep into the Planning of Sambhar Salt Source

J.K. Sharma

Abstract

Quaternary Geology have a basic influence on the Sambhar lake source.
Quaternary geology refers as to the last phase of Geological history of
earth surface. The sambhar lake have witnessed a number of upheavals
and the climate of the area have seen a number of phases i.e. dry and wet
phases in the last period-which have a number of impressions on the surface
of the earth in area. The lake is situated in an elongated graben in the
Aravallis. Rocks comprising of micaceous schists and primary rocks. These
primary rocks are full of salt and thus they are inland salt source.

The sambhar lake wet land source is feed by seven seasonal- streams. The
area of the study is Jaipur Upland area which is carved by kantli basin
mendha basin. Turtamati basin and khandel basin etc. The area is mostly
influenced by various facets faults and fractures lying there. The orientation
of drainage lines, control over structure dislocation denoting the area.

Above all the quaternary features of the basin are the primary features
secondary and tertiary which are responsible for further environmental
impression and management of environmental events in the wetland area.

Keywords: Quaternary geology, Neotectonic, Activities, Sedimentaly,
Lineaments, Salt Source.

Introduction Study Area

na The wetland forms a separate fish-shaped, Geographically the basin is located between
. ngated, diagonally stretched inland  26°30°5" N latitudes and 74°35°5°10" to
ur inage network which is a nature’s freak 75°55°10" E longitudes. Politically, it

itself. The Sambhar lake on which the encompasses the parts of Jaipur, Ajmer,
in owes it’s name and fame is fed by  Sikar, Nagaur districts of Rajasthan (Fig.0.1).
en seasonal streams like Mendha, The basin includes the tehsils of Phulera,
ngarh, Khandel, Khari ka nala, Bandi ~ Kishangarh, Chomu (Govindgarh), Nawa,
nala, Turatmati and Jhaphok nala.The Dantha Ramgarh, Parbatsar, Sri Madhopur
will show the new ill star like survey —and Ajmer. The Sambhar wet land and it’s
utility of the area for salt extraction and environs covers an area of 5702.62 Sa.
atory birds and Animals. Kilometers and located in the central

Aravallis and extends to the west of Aravallis
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in semi-arid climatic zone.
Methodology

Research methodology is changing a fast due
to technological advancement. Therefore, a
number of inter related techniques have come
into consideration. In this study, field work
and ground checks are corroborated with
remote sensing technique, study and
interpretation of survey of India toposheets
scale- (1:50,000-45M/8, 45M/12, 45M/11,
45N/1,451/16,45]J/13, Scale 1:1, 25,000-45M/
SE, 45M/SW, 45N/NE, 45N/SW, 45N/SE,
and 45N/SW) Scale 1:250,000-45 [, 45J, 45M,
45N and 1:63360 of the basin area which
have given the new dimensions to this work.

Climatic data were collected from
meteorological department, western zone,
Jaipur and Sambhar salts Ltd. Hydrological
statistics were obtained from irrigation
department, Jaipur. Geological Survey of
India western zone H.Q. Jaipur have been
consulted in preparing the geological map
and other related map’s Geological
Quadrangle map sheet no. 45M, 451, 45J,
45N on scale 1:253440 have been consulted
for preparing the various maps of the basin.
B.M. Birla remote sensing Institute, Jaipur
and Institute of Development studies, Jaipur
have also been consulted for preparing the
maps and text of the research work. The
area is situated in extraction as well as
collection of salt as well as arrival of
migratory beids and their rearonal arrival and
departure is selat with study reluaence,

Quaternary Geology and Neotectonic
Activities

Quaternary geology of the basin has been
subjected to neo-tectonic activities during the
last 1-2 million years B.P. The Sambhar
inland drainage basin popularly known as part
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of “Jaipur upland” comprising Mendhz.
Kantli, Rupangarh, Bandhi, etc. river basms
have witnessed neotectonic and
sedimentation activity in quaternary era. The
basement induced post neogene tectonic
adjustment are evidenced by a number of
morph tectonic and geological featurss
described ahead. (Fig. 1:2)

Sedimentary cycle features operat=s
in Jaipur upland be feature emerged out o
rejuvenation in the area and the quaternamy
features and their in influence remitted in the
out come of newly quaternary activities Ik
lineament, their effect over river flow
structural control over rivers etc. A%
ultimately influence features as well as wize
vistas of quaternary tectonics. These am
features of quaternary tectonomy gave i
newera to the activity of salt extraction.

The basement of the area consists &
the pre-Cambrian rock types like micaceous
schist, gneiss, feldspathic quartzite e
Physiographically and geomorphologicals.
the area under study has distinct facies
the catchment of Sambhar inland basin. T¢
general geology and quaternary geology be
are effected by the climatic chang
experienced during the last phase
cainozoic era. The alternate humid and
phases occurred during the quaternary p
in the basin area have given rise to nums
of sedimentological evidences and differ
geomorphological features which
evidenced from field study, bore hole, &
from augerholes and dug well sections, o
river and nala cuttings and with the help
aireal photographs of 1:50,000 scale. Bes:
the sediment characteristics, pedolog
evidences, artefacts, pottery, vertebrate
invertebrate remains were also studied. !
Raghav (1992).
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First Sedimentyary Cycle

It begins with a fluvial phase (Fig 1:3) during
which a boulder, pebble, gravel bed was
formed over the unconformity observed
above the primary rock. This sedimentary
layer was considered to be the result of hill
wash, fan materials, colluvial accretion and
the like and mostly occurred at the foot of
the hills. This material is overlain by
calcareous conglomerate with fine cement
cast.

In the close southern proximity of the
Sambhar salt lake between Sambhar and
Naraina towns, a caicrete bed resting over
the rocky pediplain (NALIYASAR) is
overlain by 1m to 2m in thick calcareous silty
sand and clay bed enclosing gastropod shells.
This sequence of material represent a
possible time equivalent of the aforesaid
fluvial phase (Raghav 1991 and sundaram
1995).

It is evident from the study of the
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sediments of boreholes that the playa stags
sediments overlie the fluvial deposits. Thess
playa deposits are well exposed in dug wels
to the south of Sambhar salt lake comprise.
alternation of compact calcareous gres
brown to gypsum white silty, sandy layss
and enclosing fresh water MOLLUSES ant
black silty sand and clay beds. The orgams
remains found in these sediments include
viviparous sp, and eyprids etc.

The aeolian phase (Al) deposits largs™
modified by later geomorphic processes ca=
be identified in the form of obstacle dunss.
longitudinal and transverse sand ridges za&
flat sand sheet around the hills, depressioms
and open lands respectively. Some mesoliths
stone implements are found over the to¢
surface of these dunes. These (Al) aeolizs
deposits comprise reddish brown oxidisss
non- calcareous rounded sand having
thickness between 1.5 to 3.5 m. This layer &
underlain by light yellowish to grey calcareoss
sand with 1 to 15 cm. Catcareows




concretions underneath.
Second Sedimentary Cycle

The palaeo drainage of this phase in the
Mendha master stream basin largely aligned
in east- west direction. The fluvial phase (F2)
sediments rest over the pedogenised Fl, Pl
and Al deposits. These fluvial deposits are
discernible south of Sambhar- lake near
Naliasar and consists of alternation of light
grey, coarse fine grained sand, silty sand and
clay. In second sedimentary cycle, the
surface of the abandoned playas represents
playa stage. These playas form broad flats
or oval shaped centripetal depressions and
regionally aligned along the palaeo- channels
of the F2 system. The P2 sediments consists
of fossiliferous calcareous silty sand and clay
alternation with 1 to 1.5 m hard Kankar
horizon in the Mendha river’ basin.

The wind born deposits (A2) of this
second sedimentary cycle are observed as
stabilised longitudinal, transverse, parabolic
and obstacle dunes and sand sheets. These
A2 deposits consist of more oxidised to light-
brown, non-calcareous rounded sand,
underlain by yellow sand with calcareous
concretions at depth.

Third Sedimentary Cycle

This third cycle pertains to the present day
drainage network which have dendritic
pattern and controlled by the structure. The
fluvial sediments consist of light colored
calcareous to non-calcareous, oarse to fine
silty sand and clay interwoven with
calcareous concretion and gastropod shells.
These sediments are overlained by silty sand
and clay with aeolian sand along the flood
plains.

The playas of this cycle (P3) are located
along the aggrading channels of recent period.

Sambhar- lake shallow depression and a
number of other depressions in and to semi-
arid topography of great Indian desert are
the examples of this stage. The surface of
these playas and lakes is devoted to glistening
carbonate salt which is gathered from the
surrounding sand dunes and arid topography
by rainy water. The P3 sediments are
composed of thinly laminated silt, sand and
black clay with mud and fine sand. These
are coeval with F3 and A3 deposits.

All these sedimentary cycles are very
much associated with the origin of salt, salt
productivity, salt production and like span of
Lake as well as population near by depending
on the salt activities. It is the matter of great
concern to all planners, administrators,
constitutes and persons engaged in salt
production and trading plan and strong then
the salt productivity in view of the
sedimentary cycles and climatic uphheavals
in the area of the basin. The cycle in more
related with the migratory birds and wet-land
were of the sruree .

Lineaments

Lineaments are linear features on land
surface corresponding to the straight
segments of land forms and generally reflect
sub surface planer structures. The study of
lineaments is very useful for investigations
in geomorphology tectonics including
seismology (Powar et al 1978, 1979, 1980,
1982, 1983). Besides, economic geology,
ground water geology, structural geology and
geomorphology investigations are also carried
out with the help of lineaments. In the present
context of study of which reveal the hidden
architecture of the rock basements. They are
the character lines of the earth’s
physiognomy. (Hobbs 1904).

The intersection of NNE-SSW and
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NNE-SSE and ENE-WSW trending
lineaments where evidence of recent crustal
movements can be discerned shouts
developments of sag ponds. The Mendha
river appears to be flowing in a younger
graben which is bounded on both side by
uplifted blocks occupied by Khandel hills in
the north and Rupangarh river basin in the
south. The upliftrnent has also created a
divide along eastern margin of this graben
which has diverted the flow of Bandi river
toward south paralleling the divide which
causes Bandi river to flow into Yamuna
system as against the other rivers to the area
which are internal in nature. The dominance
of salinity, waterlogging, flooding and sand
movements in the Mendha river basin and
soil erosion in the Rupangarh basin also
indicate tectonic control of these
features.concluion to rupimp it can safly by
coneheded that the area is in blnenea with
arious ocathues is quaterneg solegy.

On the basis of disposition of palaeo
drainage as well as present drainage, it
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appears that the NNW-SSE trending ‘
lineaments are the youngest which have
caused off-set in the ENE-WSW and NNE-
SSW trending lineaments. The ENE-WSW
trending lineaments show parallelism with the
palaeo-drainage and abandoned playas of
second generation indicating a clockwise
rotation of the palaeo drainage from firs:
generation t second generation.

The influence of these directions is alse
noted in the development of hill gaps as well
as Sambhar lake depression where longe:
axis exist parallel to these orientation.

Above all, the features of neotectonic
evidences were also reported by a piones
geologist Das Sarma (1986). The palaec
channels are linearly disposed segments iz
successive parallel stretches indicating
sedimentation in stepped grabens (Das
Sharma 1988). Various lineaments have alsz
been marked which trend ENE-WSW NW-
SE and NNE-SSW and define the boundarizs
of some of the land forms. Some of the
lineaments have also been corroborated bs




aeromagnetic signatures (Ramakrishna et. al.
1977) Das sarma and Basudav sural (1987)
inlrred the presence ol’ push up swells along
NNI-SSW trending basement controlled
enechelon strike slip faults as well as 1’1edel
and conjugate i’iedel shears in the study area.

The quaternary geology and landforms
in the basin are primarily the products of
geomorphic, depositional, structural and
erosional processes. The depositional
landforms related to three sedimentary cycles
are made up of four fluvial and two each
lacustrine and aeolian faces. The basement
induced post - Neogene tectonic adjustments
are evidenced by a variety of morphotectonic
and geological as well as structural features
in the basin. Drainage network study and
field checks along the course of Mendha and
Rupangarh rivers show the dissection of
buried pediments , changing base level,

terrace pattern, location of 100 m to 130 m
thick quaternary alluvium in the north western
part of Sambhar lake area and the shifting
course of Mendha attributing towards
subsidence and tectonism. Similarly, inversion
of drainage and sedimentation, river
entrenchment, fault and dislocation,
association of lineaments with orientation and
alignment of river courses, geomorphic
features etc. are again the index of tectonism
in the basin.

Lineaments reveals that the shape and
orientation of drainage lines as well as the
alignment of the relief features including
scarps are strongly suggestive of their
association with lineaments (Fig 1:4). Major
stream courses and channels reveal the
prominent relationship of their orientation and
alignment with the lineaments while the
tributaries and the small ephemeral streams

‘The Gambhir River Basin Vindhyan Super Group
{Based on 1 : 50,000 Toposhects; Sur. Ind.
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show varying relationships with the less
prominent lineaments (Arunachalam 1981).
A spring controlled by a lineament near
maroth is also noticed with higher
. temperature which could be attributed to
neotectonic energy released in heat form
(Saxena and Sinha 1991) in the basin.

These lineaments are important for the
drainage lines, their courses, orientation and
above all the salt, salitity and salt productivity.

Conclusion :

The study area in associated with Aravali
mountains of primary rocks climatically itis
of semi- arid area. Climate of the area is
- environmentally fully covered with different
types of monsoonal trees but now it is under
stress of population, pastrolism and diverse
situations. The tectonic activities are being
witnessed by these activities seen on the
surface of the earth. Its concluded that the
area should be visualized with modern
activity in associated with quaternary
activities.
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Spatial ‘Variations in Educational Amenities of TSP Area of
Rajasthan

Shivani Swarnkar and Khetpal Rawal
Abstract

Education amenities are key component of social development. Educated
people can contribute significantly to the development and prosperity of a
nation. The development of any region depends upon social and economic
development, but such a development can't take place without simultaneous
development of amenities. Education amenities development in Tribal Areas
is the base of economic development of the any region. Generally an amenity
defines as “a set of facilities through which goods and services are provided
to the public, which shows the quality of life of people in a region.” Regional
disparity is worldwide problem today, especially in the developing
countries. Educational development especially at amenities level is
instrumental factor for eradication of illiteracy and regional development
of any region. Educational development means overall status of education
in terms of access, infrastructure and outcomes. The present study considered
Eight (8) indicators for educational amenities and each indicator has two
sub categories. Centres per 20,000 person and per 100 Square kilometres.
Educational Development index (EDI) has been determined by using
Standard Score. Levels of educational development at amenities have been
calculated followed by determination of composite educational development
index. The study concluded category in comparison to tehsil of TSP area of
Rajasthan.So present study made is an attempt to examine the Spatial
Variation in educational amenities development in twenty four tehsils of
TSP area of Rajasthan.The idea of analysis of spatial variation in the
educational development is relevant for integrated area development
because we can't provide all services and development programmes for all
settlements due to scarcity of resources.The study found that TSP area has
also spatial variation in educational amenities development like other
region, states and countries. It is found that tehsils like Gogunda had high
educational amenities development where as Kotra and other tehsils.

Keywords: - Amenities, Education, Disparity, Composite index, Development

Introduction Education improves the productive capa

Education is the mile stone of socio-  ofsocieties and their political, economic
economic development of a society. scientific institutions. Education is one of
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key inputs and plays a primary role in its
socio-economicand human development.
Education is an important component,
determining the status of person. It is an
integral part of a country’s development
process. Education is a sensitive indicator of
cultural advancement of an area. It develops
the personality and rationality of individuals
and qualities to fulfil certain economic, political
and cultural functions. The existence of
spatial variation is one of the basic structural
characteristics of tribal dominant areas,
creating problems for the planners and policy
makers in determing the development
process. In India, tribes have their own unique
socio-economic identity and the issue of tribal
education stand out as discipline requiring
special treatment. ¥

The development of any region
depends upon social and economic
development, which cannot be achieved
without amenities development. The problem
of regional disparities has become a
worldwide phenomenon. Today in developing
and under developing countries and especially
m India-Rajasthan being the area wise largest
state of the nation is well knowfor
widespread disparities in the amenities of
educational development. So, present study
is an attempt to examine the spatial variation
in educational amenities development in TSP
area of Rajasthan. Which is at extreme
Backwardness because of educational
amenities. Some indicators of educational
velopment have been considered for
ailed study, like number of primary, upper
imary, secondary, and senior secondary
hools. For balanced spatial variation an

sential component of the state
levelopment strategy to ensure the minimum
enities of the region.Against this
kdrop, there is a need to identify the tehsil

which are backward to find out the extent
and nature of backwardness and to look into
the dynamic of the region cover space and
time. The present study is an attempt in this
direction.

Study area

Tribal Sub-Plan Area of Rajasthan is located
in Southern Part of the State. As its neighbour
along with Madhya Pradesh and Gujarat
state. The Tribal Sub-Plan Area is confined
within 23°02°41.09”N and 24°54°59.73”N
Latitude and 72°11°28.73”E ‘o
75°00°14.57"E Longitude. The Tribal Sub
Plan Area covers an area of 21563.1 Square
Kilometres with 24 tehsils in the region. The
population of Tribal Sub-Plan Area according
to the Census (2011) is 5934792 persons
(including 3001090 Males and 2933702
females) in Area. The sex ratio of the TSP
region was registered as 977 and the density
of population per sq. km. was 274,which are
below the national average. The literacy rate
in the tribal sub plan area is 56.18 percent.

Objectives:

The present study attempts to investigate the
following objectives:

0

* To find out the status of educational
amenities in each tehsils and identify the
backward tehsil of the area.

% To describe Spatial variation in the
educational amenities of TSP area of
Rajasthan

Data base and Methodology

The present study is mainly based on
Secondary data obtained from census of India
(2011) and Department of Education.
Government of Rajasthan. This research
paper aims to measure the spatial variation
in the status of education amenities in the
region at tehsil level with the help of muls
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variables data analysing method. The 3
presented models and methodology based on
it are suitable for making spatial variation
measurablethrough this and with the help of
statistical data, the spatial variations of any
territorial unit of any level can be determined. >
It is also analysed and presented by GIS and
Cartographic methods based on statistical >
techniques. A number of methods have been
used to study. The following Eight indicators 3.
- are taken to calculate to status of educational
amenities.

» X, -Number of Primary Schools per
20000 persons
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X, -Number of Upper Primary Schoa&
per 20000 persons

X, -Number ofSecondary Schools pe
20000 persons

X, -Number of Senior Secondary Sche
per 20000 persons

X, - Number of Primary Schools per
Square Kilometres

X, - Number of Upper Primary Sche
per 100 Square Kilometres

X, - Number of Secondary Schools
100 Square Kilometres

X,- Number of Senior Secondary Sche



per 100 Square Kilometres.

The above indicators are taken to
calculate the indices, on the basis of each
Tehsils of the TSP Area. The level of
amenities have been divided are the five
categories like High, Moderate High,
Moderate, Low and Very Low disparities in
educational amenities development.

To determine the level of development
composite index method has been used.
Following steps are involved to calculate the
composite index.

1. First of all mean of each indicator has
been identified.

a) Arithmetic mean of indices-

x
N

Where= “x = sum of indices

X=,

N= number of indices

2. Standard deviation (S) of each indicator
has been calculated.

b) Standard deviation of indices
o= Zdz /N

Where- d=5 -x — deviation from actual
mean

3. Standard values has been calculated by
using the following formula

¢) Standard Score Zij = (X-X) / Sj
Where X= Mean of the jth indicators
Sj= STDEYV of jth indicator

4. Gross values of each tehsils has been
calculated by adding the standardized
valueof all indicators found in that
tehsils

d) GYV. =sum of total indicators

5. At the last composite index has been
identified

e) Composite index= G.V/N
G.V. = Gross Value
N = Number of Indicators
Analysis and Discussion

The composite indices of development have
been worked out separately for educational
amenities given in Table3. The amenities have
also been ranked on the basis of
development. It may be seen from the{ablg
that in case of educational developmenﬁthe
Gogunda tehsil ranked first and Kotraranked
last ranked. The development in all tehsils of
the region is never uniform, whether the
countries are developing or developed.
Regional disparities in the level of educational
amenitiesin tribal area are varying in all tehsils
of TSP area. The detailed explanation of
level of disparities is given below.

Regional Disparities in the Educational
Amenities

Educational disparities have many causes
ranging from poor infrastructure to present
status of number of schools in different
categories and various other factors which
are social, economical and political. Based
on 8 indicators the levels of educational
development have been calculated. The
composite index of all selected indicators of
educational amenities in the TSP area is
calculated the number of primary centres,
Upper Primary Centres, Secondary Centres
and Senior Secondary Centres per 20000
persons and per 100 sq. Kms are the
important educational indicators considered
and computed by composite index formula
show in table 3. It is observed that the
educational indicators value from below -.7
to above +1.3. Fig. 2 show.
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High Level: - The High level
amenities consist of 1 tehsil namely Gogunda
(C.I.LV. +1.59 and rank 1) respectively with
having a range from > +1.3. This tehsil have
high level educational amenities in all
indicators and better conditions of education
amenities.

Moderate High Level: - The
moderate high level educational amenities
consist of 1 tehsil namely Garhi (+.83 and
rank 2) respectively with having a range from
+.66 to +1.3. These tehsil have moderate high
level educational amenities in all indicators
and good conditions for educational
nstitutions.

Moderate level :- The moderate level
educational amenities consist of 11 tehsil
namely Sagwara(C.I.V. +.61 and rank 3),
Lasadia(C.I.V. +.59 and rank 4),
Bagidora(C.I.V. +.61 and rank 3),
Banswara(C.I.V. +.41 and rank 6),
Simalwara(C.I.V. +.37 and rank 7),
Dungarpur(C.I.V. +.37 and rank 8),

Table No.1: The levels of development of Educational Amenities inTSP Area

Ghatol(C.I.V. +.30 and rank =
Kushalgarh(C.I.V. +.26 and rank 10
Aspur(C..LV. +.11 and rank 11

Kherwara(C.I.V. -.01 and rank 12) anc
Sarada(C.L. V. -.09 and rank 13) respectivels
with having a range from +0.1 to +0.6¢
These tehsil have moderate level educationa
amenities in all indicators and average
conditions of institutions in all categories.

Low Level :- The low level consist of 8 tehsi«
of the area in the educational scenari
Salumber(C.I.V. -.18 and rank 14
Arnod(C.I.V. -.19 and rank 13
Pratapgarh(C.I.V. -.23 and rank 1¢
Peepalkhoont(C.I.V. -.25 and rank 17
Dhariawad(C.I.V. -.38 and rank 18), Chhoe
Sadri(C.I.V. -.55 and rank 19), Abu-
road(C.I.V. -.65 and rank 20) a=n:
Girwa(C.LV. -.70 and rank 21) respective’
having a range from -0.7 to +0.1. Thess
tehsils have low level amenities in z
indicators.

Very Low Level: -The very low leve

+.66
4. Low Level

-7to+.1

5. |'Very
Low Level

<-.7

S.N.| Category CDI Value | Tehsils Number
of tehsils
.| High Level >+1.3 Gogunda 1
2. | Moderate +.66 to Garhi 1
High Level +1.3
3. Moderate Level | +.1 to Sagwara, Lasadia, Bagidora,

Banswara,Simalwara, Dungarpur,
Ghatol, Kushalgarh, Aspur,
Kherwara and Sarada 11

Salumber, Arnod, Pratapgarh,
Peepalkhoont, Dhariawad,
Chhoti Sadri, Abu-road and Girwa 8

Rishabhdeo, Jhadol(PH) and Kotra 3

Source: Calculate By the Authors
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Table No. 2: Development Indicators of educational amenities in TSP area

Tehsils Number of Centres per Number of Centres per
Name 20000 Persons 100 Sq. KMs
P_Sch |UP_Sch | S Sch |S.S_Sch | P Sch |UP_Sch | S Sch |S.S Sch

Aburoad 1497 | 6.42 1.52 | 3.48 19.12 | 8.19 193 | 444
Arnod 16.13 | 11.06 | 1.70 | 5.25 27.80 | 11.98 1.84 | 5.68
Chhoti Sadri | 12.74 | 8.95 1.64 | 4.62 19.84 | 8.32 1.53 | 4.30
Dhariyawad | 18.63 | 937 | 2.00 | 4.00 22.65 | 9.64 206 | 4.12
Peepalkhoont| 21.57 | 13.50 | 1.69 | 4.8 2894 | 1244 | 155 | 3.95
Pratapgarh [ 24.15| 924 | 225 | 4.8 20.56 | 8.72 2,12 | 4.55
Aspur 2246 | 9.63 1.78 | 4.82 3548 | 1521 | 282 | 7.60
Dungarpur | 5241 | 10.09 | 1.61 | 331 44.59 | 1896 | 3.03 | 6.22
Sagwara 36.81| 10.26 | 2.10 | 4.37 47.05 | 20.05 | 4.10 | 8.54
Simalwara | 38.77 | 1142 | 147 | 3.81 5038 | 21.54 | 2.78 | 7.18

Bagidora 36.10 | 9.31 1.87 | 4.28 46.93 | 20.16 | 4.06 9.27
Banswara 45.63 | 9.1 1.40 | 4.19 45.12 | 19.21 2.82 | 846

Garhi 2763 | 877 | 281 5.02 4256 | 17.98 | 5.77 | 10.30
Ghatol 3476 | 11.56 | 1.25 4.11 50.58 | 21.53 | 233 | 7.65
Kushalgarh | 42.69| 10.71 | 137 | 3.59 46.75 | 19.81 2.54 | 6.64
Girwa 17.02 ] 8.16 1.71 292 19.11 | 8.10 1.70 | 2.90
Gogunda 9.54 | 3241 | 4.32 1.44 10548 | 4436 | 591 | 1.97
Jhadol(PH) | 15.51| 5.86 1.28 | 4.17 12.17 | 5.11 1.12 | 3.64
Kherwara 2326 10.83 | 1.26 | 4.26 4094 | 17.57 | 2.04 | 6.90
Kotra 2050 842 | 0.26 | 2.86 13.24 | 5.58 0.17 | 1.90

Lasadiya 9.63 | 10.08 | 3.29 | 11.40 19.72 | 8.40 274 | 9.49
Rishabhdeo | 13.90 | 7.63 1.04 | 3.12 2327 | 9.84 1.34 | 4.03

Salumber 25.76 | 9.99 1.69 4.11 2941 | 1262 | 214 | 5.19
Sarada 23.89| 9.95 2.16 | 4.07 2893 | 1241 2.70 | 5.07
Min 9.54 | 586 | 0.26 1.44 12,17 | 511 0.17 | 1.90
Max 5241 | 3241 | 432 | 11.40 10548 | 44.36 | 591 | 10.30
Mean 25.19| 10.55 | 1.81 4.26 35.02 | 14.91 2.55 | 5.83
STDEV 11.81 | 494 | 0.79 1.73 1954 | 824 1.33 | 2.38
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Table No. 3: Composite development index of educational amenities

in TSP area

Tehsils Number of Centres per Number of Centres per Gross| C.I |Rank
Name 20000 Persons 100 Sq. KMs Value | Values
P.Sch |UP.Sch | S.Sch | S.S.Sch| P.Sch |UP.Sch | S.Sch | S.S.Sch

Aburoad -0.86| -0.84 [-0.37 | -0.46 |-0.81 | -0.81 | -0.46 | -0.59 -5.21 | -0.65 20
Arnod -0.77| 0.10 |-0.14 | 0.57 |-0.37| -0.36 | -0.53 -0.06 -1.55 | -0.19 15
Chhoti sadri -1.05] -0.32 |-0.22 | 0.21 |-0.78 | -0.80 | -0.77 | -0.64 4.37 | -0.55 19
Dhariyawad -0.56| -0.24 | 0.24 | -0.15 |-0.63| -0.64 | -0.37 | -0.72 -3.07 | -0.38 18
Peepalkhoont | -0.31| 0.60 |-0.16 | 0.01 |-0.31| -0.30 | -0.75 | -0.79 -2.00 | -0.25 17
Pratapgarh -0.09] -0.26 | 0.55 | 032 |-0.74| -0.75 | -0.32 | -0.54 -1.82 | -0.23 16
Aspur -0.23] -0.19 |-0.04 | 0.32 | 0.02| 0.04 | 020 0.74 0.87 0.11 11
Dungarpur 2.30| -0.09 [-0.25 | -0.55 | 0.49| 049 | 037 0.16 2.92 0.37 8
Sagwara 0.98 -0.06 | 0.36 | 0.06 | 0.62| 0.62 | 1.17 1.14 4.90 0.61 3
Simalwara 1.15( 0.18 |-0.43 | -0.26 | 0.79 | 080 | 0.17 0.57 2.97 0.37 7
Bagidora 0.92| -0.25 | 0.08 | 0.01 0.61 0.64 1.14 1.44 4.59 0.57 5
Banswara 1.73| -0.21 |-0.52 | -0.04 | 052 | 0.52 0.20 1.10 3.30 041 6
Garhi 021 036 | 1.26 | 044 | 039| 037 | 242 1.88 6.60 0.83 2
Ghatol 0.81] 0.21 [-0.70 | -0.09 | 0.80| 0.80 | -0.16 0.76 2.43 0.30 ‘9
Kushalgarh 148/ 0.03 [-0.56 | -0.39 | 0.60| 0.60 | -0.01 0.34 2.09 0.26 10
Girwa 0.69| -0.48 [-0.12 | -0.78 [-0.81| -0.83 | 0.64 | -1.23 -5.58 | -0.70 | 21
Gogunda -1.32) 443 | 3116 | -1.63 | 3.61| 3.57 | 254 | -1.62 12.72 | 1.59 1
Jhadol(PH) -0.82 -0.95 |-0.67 | -0.05 |-1.17 | -1.19 | -1.08 | -0.92 -6.85 | -0.86 23
Kherwara -0.16/ 0.06 [-0.70 | 0.00 | 030 | 032 | -0.38 045 -0.12 | -0.01 12
Kotra -0.40| -0.43 |-1.95| -0.81 |-1.12| -1.13 | -1.79 | -1.65 928 | -1.16 24
Lasadiya -1.32] -0.09 | 1.86 | 4.13 |-0.78| -0.79 | 0.14 1.54 4.69 0.59 4
Rishabhdeo -0.96| -0.59 |-0.97 | -0.66 |-0.60 | -0.61 | -0.91 -0.76 -6.06 | -0.76 22
Salumber 0.05| -0.11 [-0.15] -0.09 [-0.29 | -0.28 | -0.31 | -0.27 -1.45 | -0.18 14
Sarada .11 -0.12 | 0.44 | -0.11 |-0.31| -0.30 | 0.11 | -0.32 -0.73 | -0.09 13

Source: Department of Education and Calculate By the Authors

# P.Sch: Primary School, U.P.S.: Upper Primary School,

S.S. Sch: Senior Secondary School, C.I. Value: Composite Index Value,

educational amenities are found in 3 tehsils
namely Rishabhdeo (C.LV. -.76 and rank 22),
Jhadol (PH) (C.I.V. -.86 and rank 23) and
Kotra (C.I.V. -1.16 and rank 24) respectively
having a range <-0.7. This is due to the reason
that all these tehsils have poor condition of
institutions in all categories.
Conclusion and Suggestions

The broad conclusions emerging from
the study are as follow: wide disparities in
the level of development have been observed

between different states of the southern
region. Tribal Sub Plan area does not have
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S. Sch: Secondary School,

good condition for educational amenities. I=
educational development the Gogunda tehs:
is found to be better developing at very higs
level where as Rishabhdeo, Jhadol (PH) ané
Kotra tehsils have very low leve
development. It may be concluded that the
TSP region has very high regional disparitizs
and backwardness in the levels of educations
amenities. Government should not only focus
on very low and low level amenities but als
focus on equivalent development of all these
tehsils. Therefore all tehsils with High leve:
and moderate high levelin the TSP arzs
should be given first priority so that they nus



come to the level of low disparities area and
the concepts of planning with sustainable
development may be fulfilled. Therefore the
tehsil with low levels of development should
be given top priority so that they may come
to the level of developed area. The concept
of planning with social justice sustainable
development may be fulfilled.
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Abstract

In the present paper an attempt has been made to study status of
infrastructure development in Baragaon Block of Varanasi District in Uttar
Pradesh. Infrastructure is generally defined as the physical framework of
Jacilities through which goods and services are provided to the public.
There is a close relationship between infrastructure and economic
development. Infrastructure is a precondition for economic growth and
development. It may not be the ‘engine of growth’, but certainly are its
‘wheels’. The present study is based on both primary and secondary data.
For the assessment of overall level of development of infrastructure in the
study area Initially Z-score has been calculated Jor each Nyay-Panchayat
by taking into consideration different variables of infrastructure. T hereafter
individual indices have been prepared for five categories of infrastructure
i.e. road infrastructure, health, banking and finance, education and other
infrastructure and a composite index is derived by adding all these
individual indices to assess the status of infrastructure resouice development
Jor each Nyay-panchayat. the composite index of overall development of
infrastructure in the study area shows that Biraon Nyay-Panchayat has
the highest level of development whereas Bachaura is least developed.

Keywords: Development, Education, Infrastructure, Nyay-Panchayat.

Introduction

Infrastructure is generally defined as the
physical framework of facilities through
which goods and services are provided to
the public. It means something which lies
below or comes before (infra) the ‘structure’.
It is opposite to superstructure which is built
over and above the structure (Majumdar,
2003). Thus while superstructure is the end
product, infrastructure is the base or
foundation on which lies the superstructure.
Thus, ‘infrastructure’ consists of all those
activities and services whose contribution to
the economy is not the income generated
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within the sector itself but the sustenance
and support that they provide to the income
generaticn in the rest of the economy.

There is a close relationship between
infrastructure and economic development.
Infrastructure is a precondition for economic
growth and development. It may not be the
‘engine of growth’, but certainly are its
‘wheels’. The present as well as future of 2
nation’s economy depends upon botk
qualitative and quantitative availability of
infrastructural facilities (Ghosh et.al. 1998}
Failure in providing such facilities largels
reduces productivity of economic activities



and lowers general living conditions. As a
result, the process of Capital formation - both
physical & human - suffers a setback, leading
to shortages in the future. In fact, such
discrepancies in providing necessary
infrastructure hinders the building of the
‘structure’ itself and holds back the economy
national or regional and prevents its take-off
into self-sustained growth. It contributes to
economic development by increasing
productivity and by providing amenities that
enhance the quality -of life. Its linkages to
the economy are multiple and complex. It
affects each of the economic activities such
as production, consumption, distribution,
trade, etc directly or indirectly. The
availability of adequate infrastructure
facilities is imperative for the overall
economic development of a country(Sahoo,
P. 2009). Its adequacy helps determine
success in diversifying production, expanding
trade, coping with population growth,
reducing poverty and improving
environmental conditions.

Rural infrastructure is an essential
ingredient of the overall infrastructure
development in India. It is not only a key
component of rural development but also an
important ingredient in ensuring any
sustainable poverty reduction programme. It
helps in the improvement of the quality of
life of rural population by promoting better
productivity, increased agricultural incomes,
adequate employment, etc. Consequently it
has received high priority in developmental
planning of the country. A number of
programmes have been launched by both the
Central and State Governments in different
Five Year Plans and a substantial fund is
allocated for the expansion and development
of its various sub-components. One such
programme is the Bharat Nirman, initiated

in 2005 it is a time-bound business plan for
action in rural infrastructure. Under Bharat
Nirman, action is proposed in the areas of
rural roads, irrigation, rural housing. rural
water supply, rural electrification and rura

telecommunication connectivity.

Despite substantial progress made in
developing rural infrastructure in the country.
the achievements are far from satisfactory.
Even now 89 percent population has no
access to telephone connectivity, 52 percent
do not have access to power and 91 percent
do not have proper toilet facilities. Against
this background this paper assesses the level
of infrastructure development in Baragaon
Block. It analyses Nyay-Panchayat wise the
status of transport and communication,
educational institution,  financial
infrastructure, health and other
infrastructural amenities in the study area.

Objectives

The main objective of the present paper is to
study the distribution of various infrastructural
facilities in the study area at nyay-panchayat
level and assess the status of various nyay
panchayats in terms of level of development
of these facilities.

Study Area

Baragaon Block is situated in western and
north-western part of Varanasi district. The
geographical limit of the study area is 25023’
N to 25034°47" and 82039°50" E to
82050°15"E. The total geographical area of
the Baragaon block is 174.33 km?’. It is
bordered by river Basushi in the south-west
and river Varuna in south. It touches the
administrative boundary of Jaunpur district
in west and north, S.R.N. Bhadohi in south-
west, Sewapuri block in south, Harahua in
east and Pindra block in north-east.(Fig-1).
It being a part of Indo-Gangetic Plains is
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topographically, characterized by flat surface
with very little regional variation mostly
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Materials and Methods

The present study is based on both primary
and secondary data. The secondary data has
been obtained from District Census Hand
Book 2011, District Statistical Abstract
published by Economics and Statistical
division, Government of Uttar Pradesh for
various years and several government
reports. Remotely sensed data obtained from
google earth has been used for the calculation
of the road length after digitization of the
block map and roads for the 13 Nyaya
Panchayats in Arc GIS 10.2 .Various
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statistical measures viz. road density and per
capita availability in terms kms per thousans
of population have been calculated to assess
the availability of roads in the study arez
For the assessment of overall level of
development of infrastructure in the studs
area Initially Z-score has been calculated for
each Nyay-Panchayat by taking inte
consideration different variables of
infrastructure (Table-1) by using the formuls



Thereafter individual indices have been
prepared for five categories of infrastructure
i.e. road infrastructure, health, banking and
finance, education and other infrastructure
and a composite index is derived by adding
all these individual indices to assess the status

of infrastructure resource development for
each Nyay-panchayat. Based on the
composite score derived the various nyay
panchayats have been categorized as Very
High, High, moderate low and very low level
of development.

Table No.1: Variables for Assessing overall Infrastructure Development in Baragaon

Block

No. of maternal care

Number of PHCs

Number of sub-centre

Center

No. of veterinary
Hospital

No. of Ayurvedic
Hospital

No. of higher
Secondary School
male

No. of Rural

No. of Junior Basic
School

No. of higher
Secondary School
female

No of Cold Storage

No. of Senior Baic
School-male

No. of nationalized
Bank

No. of Aggriculatural

No. of Senior Baic
School-female

No. of post offices

No. of Bus Stops

Cooperative Bank

Density of Material
Road

Repairing Centre

Density of un-metalled
Road

Results and Discussion
Overview of Infrastructure Roads

Several roads are found within the block.
These can be broadly categorized into major
roads and minor roads based on functional
importance. The major roads include the
National and State Highways whereas the
minor roads include the subsidiary roads that
connect the various habitations with the
major roads. Table-2 shows panchayat wise
distribution of roads in Baragaon block. The
total road length of the block is 604.27kms.
The total road length of all metalled roads is
126.3kms which is 20.90 percent of the total
road length. Unmetalled roads including cart
track and roads other than cart track extend
for 351 kms which is 58 percent of the total
road network. Within it 27 percent is
accounted for by cart track and rest

31percent by unmetalled roads other than
cart track. Nyay-Panchayat wise Kathiraon
has maximum road length of 72kms which is
11.98 percent of the total road length whereas
Bachaura Nyay-Panchayat has minimum
road length accounting for only 4.09 percent
of the total road length of the block. Within
each Nyay-Panchayat significant variation
is observed in the different category of roads.
Baragaon Nyay-Panchayat accounts for
maximum proportion of metalled road length
accounting for 12 percent of the total
metalled road length in the block. As a
proportion to its own total road length it is
23.88 percent. On the other hand Bachaura
Nyay-Panchayat has minimum proportion of
the metalled roads as proportion of total
metalled roads in the block accounting for
only 4.61 percent. In case of unmetalled
roads again Kathiraon Nyay-Panchayat
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accounts for maximum proportion of road
length having 13,56 percent of the total
unmetalled road in the block. As a proportion
of the total of individual road length of each
Nyay-Panchayat Aneai Nyay-Panchayat
with 80 percent of its total road length as
unmetalled has the highest proportion of

Table No. 2: Nyay Panchayat wise Status of Road network in Baragaon Block, 2014

unmetalled rpad in the block.

An important measure to analyse T
availability of roads is by measuring rost
density in terms of road length per 100 k=
From table-2 it can be observed that tae
metalled road density in the study arez =

Nyay-Pachayat Length in Kms. Density (Kms/100 KmZ

Metalled Road Unmatalled Road Total | Metalled | Unmattaled
Road Roads

Aneai 6.29  (18.20) 28.27 (81.80) 40.85 4326 194.43
#4.98 #8.04 #5.72

Bachaura 582  (23.68) 12.94  (52.64) 24.58 68.23 151.70
#4.61 #3.68 #4.07

Baragaon 1593 (23.88) 3485 (52.24) | 66.71 81.28 177.81
#12.61 #9.91 #11.04

Basani 13.82  (23.03) 3236  (53.93) 60 95.51 2223.64
#10.94 #9.20 #9.93

Bauliya 8.77  (22.46) 21.5 (55.07) 39.04 69.33 169.96
#6.94 #6.11 #6.46

Belawa 6.29  (18.89) 20.72  (62.22) 333 65.79 216.74
#4.98 #5.89 #5.51

Biraon 1328 (23.88) 29.04 (52.23) 55.6 118.47 | 259.05
#10.51 #8.26 #9.20

Dandupur 6.64  (17.08) 25.6 (65.84) 38.88 44,24 170.55
#5.26 #7.28 #6.43

Kathiraon 12.37 (17.08) 47.78  (65.84) 7242 |° 55.10 212.38
#9.79 #13.56 #11.98

Kharawan 7.91 (15.62) 34.83  (68.77) 50.65 56.30 247.90
#6.26 #9.90 #8.38

Kuri 11.77  (22.69) 28.33  (54.62) 51.87 87.57 210.79
#9.32 #8.06 #8.58

Kuwar 8.80 (29.74) 11.99  (40.52) 29.59 129.22 | 176.06
#6.97 #3.41 #4.90

Tari 8.60 (21.08) 23.59  (57.83) 40.79 63.24 173.46
#6.81 #6.71 #6.75

Block 126.3 (20.90) | 351.67 (58.20) | 604.2| 71.79 | 199.90
100 100 100

Source: Derived from Google Earth Image, 2014.

Note: Values within bracket are percent of row total; # values as percent of individual column -
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around 71 km/100km? and un-metalled road
density is 199 km/100km?. Highest metalled
road density is found in Kuwar Nyay-
Panchayat followed by Biraon, Basani,
Baragaon,, Kuri, Bauliya and Biraon; while
lowest in Aneai followed by Dandupur,
Kathiraon, Kharawan etc. and Belawa,
Bachaura, Bauliya and Tari are in moderate
category of metalled road density (Table-2).
In case of un-metalled roads, highest density
is found in the western and central part of
the block comprising Kharawan and Biraon
Nyay-Panchayats. Belawa, Aneai, and Kuri
have moderate density whereas Bachaura
has lowest density followed by Bauliya,
Dandupur, Tari etc.

Health Facilities

Enjoying good health, remaining free from
disease and having access to health care are
basic human rights. Good health is important
for overcoming poverty and achieving the
wider goal of socio-economic development
and improving the quality of life of people.
Table-3 & figure-2 shows the status of health
infrastructure in the study area. From the
table it can be observed that between 1995
and 2011 the number of PHCs has remained
stagnant at 5. The number of beds in PHC’s
were 63 1n 1995 and 2001 which decreased
to 59 in 2011; the number of doctors
increased from 14 to 16 between 1995 and
2001 but decreased to 11 in 2011. Similarly
the number of paramedical staff decreased
from 79 to 53 and 51 in 1995, 2001 and 2011
respectively; along with this other staff
decreased from 20 in 1995 to 14 in 2011. If
we compare the availability of PHC in the
study area with the existing norms of the
Government of India in terms of population
covered by each PHC it is slightly higher.
The total population of the block is 232759
and the number of PHC’s are 5 thus the

population covered by each PHC is 46551
as against the norm of 30000 in plain areas.
Stmilarly the number of doctors available is
one doctor for 21160 persons Further the
spatial distribution of PHC is very uneven.
Of the 5 PHC’s three are located in the
Western part of the block, one in the east
and one in the south. The northern part and
central part of the block do not have any
PHC. Likewise the sub centres are also
concentrated in the northern part of the block
(Figure-2). Besides PHC there were 2
Ayurvedic hospitals with 4 beds and 1 doctor
located in Kathiraon and Aneai Nyay-
Panchayats, 36 family and maternal care
sub-centres and two veterinary hospitals in
Baragaon and Biraon Nyay-Panchayats in
2011. (Table -3).

Education

Education is the cornerstone of any
developmental process. It holds key to
growth and socio-economic development of
any region. The basic educational
infrastructure available in the study area is
primary, secondary, and higher secondary
schools and degree college (Table-4 &
Figure-2). There were 76 junior basic
schools in 1995 which subsequently
increased to 91 in 2001 and 151 in2011 which
is almost double the number in 1995; the
number of senior basic schools was 25 in
1995 which increased by three times to 71
in 2011, while higher secondary schools
increased from 9 in 1995 t0 30 in 2011. There
is only one degree college located in
Baragaon Nyay-Panchayat.

Other Infrastructure Facilities

Other infrastructure facilities include banking
and finance, facility of cold storage.
agricultural equipment repairing centres, bus
stop etc. Table-4 & Figure-2 shows the status
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Table No. 3: Health Infrastructure in Baragaon Block

S.No.| Type of Facility (in Nos.) 1995 | 2001 2011
1 Primary Health Center (PHC) 5 5 5
2 Beds in PHC 63 63 59
3 Doctors 14 16 11
4 Paramedical staff 79 53 51
5 Other staff in PHC 20 15 14
6 Ayurvedic Hospitals 2 2 L 2
7 Beds in Ayurvedic Hospitals 4 4 4
8 Doctors 2 2 1
9 Family and maternal care centre 2 2 2
10 Family and maternal care sub-centre 27 27 36
11 Veterinary hospitals 2 2 2

Source: Uttar Pradesh District Statistical Handbook (online), Economic and Statistical Divisios.

Govt. of Uttar Pradesh, Lucknow

Table No. 4: Education Infrastructure in Baragaon Block

S.No.| Type of Facility (in Nos) 1995 2001 2011
L. Degree Colleges 1 1 1
2. Higher Secondary Schools 9 16 30
31 Higher Secondary School for Girls 3 3 4
4, Senior Basic Schools 25 30 71
5. Senior Basic School for Girls 3 3 4
6. Junior Basic Schools 76 91 151

Source: Uttar Pradesh District Statistical Handbook (online), Economic and Statistical Divisioe.

Govt. of Uttar Pradesh, Lucknow

Table No. 4: Other Infrastructure Facilities in Baragaon Block

S.No.| Type of Facility (in Nos) 1995 | 2001 2011
1 Nationalized Banks 6 6 7
2 Rural Regional Banks 3 3 3
3 Other Banking Institutions 1 1 2
4 Post offices 20 20 - 20
5 PCOs 9 53 243
6 Bus Stop 50 50 50

Source: Uttar Pradesh District Statistical Handbook (online), Economic and Statistics:

Division, Govt. of Uttar Pradesh, Lucknow
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of other infrastructure facilities in the study
area. There were 6 nationalized banks In
1995 which increased to 7 in2011. Thus ina
period of 16 years only one more nationalized
bank got added in the block which is
abysmally low.

Moreover it has a very skewed spatial
distribution with three out of seven located
in Baragaon alone and one each in Dandupur,
Aneai, Biraon and Kathiraon Nyay-
Panchayats. Similarly there are only three
Regional Rural Banks since 1995(Table-4)
in the block. In terms of population served
there is one commercial bank for a population
of 11651 as per 2014-15 figures in the block.
At micro level the financial requirements of
the people are met by agricultural loan

committees of the villages; it is available in 8
Nyay-Panchayat out of 13 Nyay-Panchayats

Among other infrastructural facilities
available in the block are 20 Post offices,
243 PCO’s, 50 bus stops, 3 agricultural
repairing centres, and 1 cold storage. Out of
13 Nyay-Panchayats 12 Nyay-Panchayats
have post office, only one Nyay-Panchayats
viz. Kuwar do not have post office and
people here depend upon near by post offices
in other Nyay-Panchayats.(Table—4 &
Figure-2). The three agricultural repairing
centres are located in Kathiraon, Kuwar and
Dandupur Nyay-Panchayats and the lone
cold storage facility is available in Aneai
Nyay-Panchayat.

~ A: Health

D: Others

Baragaon Block, Varanasi District

Infrastructure Facilities

B: Banking and Finance
C: Education

Maternal Care

Cold Storage

:{A
. Agricultural Equipment
= Repairing Centre
o  Bus Stop

e SubCentre
A Veterinary Hospital
B Ayurvedic Hospital
ok Primary Health Centre
Junior Basic School Agricultural Loan
Senior Basic €  (Cooperative Committee —.
//\ 4 school: Female _ Rural Cooperative / N
a g C Senior Basic © Bank  H D
\? ) (\ & gchool: Male o Off ? °
m/y 1 - Higher Secondary A PostOfces s
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Ag gedl Q) Higher Secondary
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Nyay Panchayat wise Status of
Infrastructure Development

Table- 5 shows nyay panchayats wise overall
status of development of infrastructure
resource in the study area. Looking
individually at different categories, in case
of road infrastructure development, Biraon

Nyay-Panchayat has the highest score
followed by Basani and Kuwar; while
Dandupur has the lowest score followed
by Aneai, Bauliya, Bachaura, Baragaon and
Belawa; rest other Nyay-Panchayat i.e.
Kharawan and Kuri come under the
moderately developed category (Figure-3E).

Table No. 5: Infrastructure Resource Development Index (Z score), Baragaon Block

Infrastructure resource development (Z-score)
Road Health Banking Composite
Infrastructure | Infrastructure | Education and Other Index
Finaace
Aneai 224 0.20795 2.47606 -0.06430 | -0.12670 0.25
Bachaura -1.92 -0.28356 -0.97274 -1.10921 | -1.77383| -6.06
Baragaon -0.62 0.94521 0.66955 1.81653 | 0.69686 3.51
Basani :2.050 0.20795 -0.48005 0.56264 | 0.69686 3.04
Bauliya -1.73 -0.52932 -0.31582 -0.90023 | -0.95027| -4.43
Belawa 0.07 -1.51233 -1.30119 -0.69124 | -0.95027| -4.38
Biraon 5.21 -0.40644 0.34109 -0.06430 | -0.95027 4.13
Dandupur -2.75 -1.14370 -0.64428 0.35366 | 1.52043 -2.66
Kathiraon .16 0.699450 0.01263 1.39856 | 1.52043 3.79
Kharawan 0.54 -0.03781 0.50532 0.56264 | -0.12670 1.44
Kuri 1.08 -1.14370 -0.97274 -0.90023 | -0.12670| -2.06
Kuwar 2.19 0.94521 -0.15169 -1.52717 | -0.12670 1.33
Tari -2.03 2.05110 0.83377 0.56264 | 0.69686 2.11
Source: Computed by the Author
Similarly in case of health by Bauliya, Kuri, Bachaura and

infrastructure development, Tari Nyay-
Panchayat showed highest level of
development followed by Baragaon,
Kathiraon and Kuwar; while Belawa is least
developed followed by Dandupur, Kuri,
Biraon, Bauliya and Bachaura; rest other
Nyay-Panchayats are moderately developed
(Table-5 & Figure-3A). In case of banking
and finance infrastructure, Baragaon Nyay-
Panchayat has the highest score followed
by Kathiraon, Basani, Kharawan and Tari
while Kuwar has the lowest score followed
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Belawa(Table-5 & Figure-3B). In the same
vane Aneai Nyay-Panchayat has scored
highest in education infrastructure resource
development while Belawa has the lowest
score followed by Bachaura, Dandupur,
Kuri, Kathiraon and Bauliya Nyay-
Panchayats. While remaining four Nyay-
Panchayats viz. Kharawan, Baragaon,
Biraon and Tari are placed in the category
of moderately developed education
infrastructure (Table-5 & Figure-3C). In
terms of other infrastructure resource



development which includes availability of
facility i.e. cold storage, agricultural
equipment repairing centres etc. Kathiraon
and Dandupur Nyay-Panchayat have scored
highest followed by Baragaon, Basani, and

Tari; while Bachaura is least developed
followed by Belawa, Biraon and Bauliya.
Aneai, Kharawan, Kuri and Kuwar placed
under the moderately development category
of other infrastructure resource development
(Table-5 &Figure-3D).

Table No. 6 Status of Nyay-Panchayats in Infrastructure Development in Baragaon Block

S.No,Level of Range No. of Nyay-| Name of Nyay- Remarks
development | (z-score) Panchayats | Panchayat

1 Very High | >2.08 4 Baragaon, Basani, | Highest:
Biraon, Kathiraon, | Biraon

2 High 0.05t02.09 2 Aneai, Kuwar

3 Moderate 2.09t00.05 2 Kharawan, Tari

4 Low -1.98t00.05 | 2 Dandupur, Kuri

5 Very low <-4.02 3 Belawa, Bauliya, | Lowest:
Bachaura, Bachaura

Source: Computed by the author

Table-6 & Figure-3F show the status
of nyay panchayats in overall development
of infrastructure in the study area, Biraon
Nyay-Panchayat has the highest level of
development followed by Baragaon, Basani,
and Kathiraon; while Bachaura has very low
level of development followed by Belawa,
-and Bauliya. Aneai, and Kuwar Nyay-
Panchayat fall in the category of high level
of development; while Dandupur and Kuri
comes under category of low level of
infrastructure resource development.
Remaining Nyay-Panchayats viz.. Tari and
Kharawan come under the category of
moderately developed infrastructure.

Conclusion:

Present paper aimed at assessing the basic
infrastructure amenities available in
Baragaon Block at Nyay-Panchayat level.
It included transport and communication,
health, education, financial and other

infrastructural resources. Basic means of
transport and communication is roads which
include metalled roads, un-metalled roads and
minor roads including cart track etc.
Maximum road development is found in the
eastern part of the study area in and around
block headquarter where the overall road
density is found to be highest while it is
lowest in western region. Similarly in case
of health infrastructure again eastern region
i.e. around block headquarters has the
maximum development. Whereas in southern
region it is least developed particularly in
Bauliya Nyay-Panchayat it is least
developed. However in terms of educational
infrastructure central region of study area
including Aneai and Baragaon Nyay-
Panchayats have the maximum development
whereas it is relatively lower in northern and
southern region. Overall the eastern region
comprising Baragaon and Basani Nyay-
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Panchayats has the highest level of
infrastructural development while the central
part is moderately developed and western
and southern part have least developed
infrastructure resource.
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Abstract

Literacy is an important indicator for gauging the socio-economic
changes as well as the pace of development in both urban and rural areas.
This study therefore, is focused on urban-rural differential in literacy in
population of the state of Rajasthan. The study is based on the Census of
India data for 2001 and 2011. Urban rural disparity ratio in literacy of the
state decreased from 3.4 in 1961 to 1.3 in 2011. The study concludes that
the number of high differential districts decreased from 19 in 2001 to 14 in
2011 but medium differential districts increased from 9 in 2001 to 13 in
2011. On the other side, the number of districts of low differential was
marginally improved 5 to 6 in the same period. Urban-rural differential in
literacy is originates from uneven development and prevailing socio-
economic milieu in the state. Western and southern districts of Rajasthan
show more differential than north-eastern interstate border districts.
‘Historical-structural’ perspective can be employed to understand the
contemporary urban-rural differential in literacy of Rajasthan population.

It is suggested that greater efforts should be made to improve rural literacy

through institutional structures.

Keywords: Urban-rural differentials, Disparity Ratio, Differential Index,

Literacy, Socio-economic milieu.

Introduction

Literacy is considered as an index of the pace
at which the socio-economic transformation
1s taking place in a society. A wide diffusion
and spread of literacy is indispensable to the
process of development both in social and
economic terms. Though literacy by itself
does not generate socio-economic progress,
but the lack of it can certainly be an
impediment in the development process
(Gosal, 2002). Literacy not only helps in
eradicating poverty and mental isolation but
also improves international relations in
peaceful and friendly way (Chandna, 2014).
It is a key input for social change and
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development (Joshi, 2000). It keeps peopis
well informed of various issues of socio-
economic importance and spread the ranzs
of human activities. Literacy creatzs
awareness about one’s rights and helps =
achieving quality of life (Kaur, 2013
Therefore, literacy is requisite for overz®
development of a nation and society.

Literacy is an important factor =
demographic and socio-econcm:ic
transformation. Developing countries zre
passing the midst of the literacy transition
Since most of these countries are primari’s
agricultural economy, as result the progress
of literacy in these nations has been slow



(Chandna 2014).

In India, a number of geographical studies
of literacy have been made since
independence. But most of the studies have
been conducted on patterns and trends in
literacy at national and regional level. The
studies that aim at differential in literacy by
residence, age and sex are not sufficient. At
national Krishan and Shyam (1978), Sopher
(1980), Sangwan and Sangwan (2008) have
studied urban-rural differentials in literacy at
district level for whole nation. On the other
side, at regional level in Rajasthan Kaur
(2011), Joshi (2000), Kumar and Sharma
(2013) have studies literacy disparity,
changing level of literacy, and spatial pattern
in literacy respectively. Kothari, (1990) have
studied female literacy in the state. Rajasthan
is the largest state of India and there exist
socio-cultural and natural diversity. The
Aravalli range divides the state into the
northwest Thar Desert and northeastern plain
region. The western Thar Desert is devoid
of socio-economic development and
backward region of the state. The
northeastern region has fertile basins of the
Banas, the Mahi and the Chambal Rivers and
it is developed, densely populated region of
Rajasthan. This diversity of natural and
cultural elements necessitates the study of
urban-rural differential in literacy of
Rajasthan.

Objectives of the study
Major objectives of the present study are:

m  To describe the spatial patterns of urban-
rural differentials in literacy

B To analyze the literacy differentials by
urban-rural residence.

Data base and Methodology

The present study is based on secondary

data. Literacy rate is taken from version
census reports published by Office of the
Registrar General and Census Commissioner
of India.

The Literacy differentials either by sex
or by residence have been calculated by
simply subtracting the female literacy rate
from the male literacy rate and the rural
literacy rate from urban literacy rate
respectively.. This is called absolute
differential. However, the relative differential,
also known as disparity ratio, has been
calculated by working out the ratio between
the two literacy rates, i.e.,

Urban literacy: Rural literacy = 79.7:61.4 =
1.29:1

Though, these are two different views
of disparity from different angles, but both
suffer from a common vagary of grouping
dissimilar areas into the same type. An area
with an urban literacy rate of 75 per cent
and a rural literacy rate of 65 per cent would
have the same absolute differential as an area
with 45 per cent of urban literacy and 35
percent of rural literacy rates.

Hence, a more sophisticated technique
is required to measure the differential.
Therefore, differentiate indices for literacy
rate were computed on the basis of Sopher’s
disparity Index '
D, =log (x,/x)) + log (200-x ) / (200-x,)

Where x,>x, and x, and x, are the
literacy rates of alphas (rural or female) and
non-alphas (urban or male) respectively.
Study area

Rajasthan, the largest state in the country in
terms of geographical area, is located in the
north-western part of the country. The study
area lies between 23°3¢ to 30°12¢ north
latitudes and 69°30¢ to 78°17¢ east longitudes.
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It has a geographical area of 342239 square
kilometers, which constitute 10.41 per cent
area of the country. It shares international
border with Pakistan in the west.
Physiographically, the state can be divided
into four major regions, namely the western
Thar Desert: with barren hills, rocky and
sandy plains, the Aravalli hills: running south-
west to north-east, the eastern plains: with
rich alluvial fertile soils and the south-eastern
Haroti plateau. Mahi, Chambal and Banas
are the three major rivers of the state. The
state has varied climatic conditions ranging
from arid to semi humid. It is administratively
divided into seven divisions and thirty three
districts. From demographic, climatic and
socio-economic development point of view
the state has a wide range of variation and
diversity, and therefore, it is an ideal field to
investigate and analyses urban-rural
differential in literacy at district level.

Results and Discussions
Urban — Rural Differentials in Literacy

Literacy of Rajasthan is characterized with
wide variation among the literacy rate of
males and females, of rural and urban areas,
and of various population subgroups. Literacy,
like other innovations, originates in urban

places and subsequently diffuses into the
country side (Krishan and Shyam 1978). An
Urban-rural differential in literacy rates of
Rajasthan population evolves from the
disparities in the type economy, social life and
physiographic difference in terrain and
topography. The type of economy of urban
areas is education friendly. On contrary, the
society and economy of the rural areas is
less favorable and demanding of education
and literacy (Chandna, 2014).

In 2011, while 79.7 per cent of urban
population in Rajasthan was literate, the
corresponding figure for rural population was
61.4 per cent, implying wide disparity of 18.3
per cent points in urban and rural literacy
rate. This urban-rural differential was wide
among female literacy rates (24.9 per cent
points) than that of males (11.7 per cent
points). The female literacy in rural areas of
Rajasthan was 45.8 per cent, while in urban
areas 70.7 per cent of the females were
literate, but still in twenty first century more
than half female population of the state is
not able to read and write. By comparison
the male literacy rates in rural and urban areas
were 76.2 per cent and 87.9 per cent
respectively.

Table No. 1: Literacy Rate and Differential Index by Urban-Rural Residence, 2011

State/District Literacy Rate (Percentage) Urban-Rural Differential Index
Total Urban Rural :

Persons 66.1 79.7 61.4 0.1748

Males 79.2 87.9 76.2 0.1051

Females 52.1 70.7 45.8 0.2651

Source: Computéd from Census of India (2011) Primary Census Abstract, Data Highlights Rajasthaz
Series 9,p 46, 48, 50 Directorate of Census operations Rajasthan
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Table No. 2 : Literacy Rate, Differential Index and Disparity Ratio by Urban-Rural

Residence, 1961-2011

Ceusus Year Literacy (Percenage) Urban-Rural  |Urban-Rural Dispartiv
Total Urban | Rural | Differential Index Disparity Ratio
1961 18.1 445 12.9 0.6178 3.4494 :1
1971 24.6 55.1 18.0 0.5848 3.0611:1
1981 30.7 59.7 228 0.5194 2.6184:1
1991 35.0 65.3 304 0.4321 2.1480:1
2001 60.4 76.2 55.3 0.2059 1.3779:1
2011 66.1 79.7 61.4 0.1748 1.2980z1

Source: Computed from Census of India (2011) Primary Census Abstract, Data ch,hll ghts Rajasthan
Series 9, p 46, 48, 50 Directorate of Census operations Rajasthan

Trends in Urban-Rural Differentials in
literacy, 1961 to 2011

After independence, literacy rate of the state
has increased more than eight folds during
the last sixty years from 8.5 per cent in 1951
10 66\ per cent i 2011, The \ieracy tak
for urban areas which was 44.5 per cent in
1961 rose to 59.7 per cent in 1981 and then
further increased to 79.7 per cent in2011. In
rural areas, the literacy rate was only 12.9
per cent in 1961 increased to 22.8 per cent
in 1981 and it reached 61.4 per cent in 2011
(Table 2)

Since 1961, the urban-rural differential
index has been showing a steady decreasing
trend. In 1961, it was wider (0.6178), as there
was only one rural literate for nearly every
four urban literates (1:3.44). This urban-rural
disparity ratio declined from 3.44 in 1951 to
1.29 in 2001. The rural literacy rate of
Rajasthan has gradually increased from 12.9
per cent in 1961 to 61.4 per cent in 2011. As
a result of this phenomenon, the urban-rural
differential index has narrowed down
significantly from 0.6178 in 1961 to 0.1748
in 2011 (Table 2). The degree of urban
influence and intensity of rural-urban
interaction are evidently the two major

factors involved in the reduction of disparities
between urban-rural differentials in literacy
rates. (Krishan and Shyam, p-11,1978)

Urban-Rural Differentials in Literacy

With increasing level of literacy rates in both
de urban and roral ateas, e wrban-rural
differential in literacy is narrowing down, but
at varying pace among the districts of
Rajasthan. To explain the absolute decline
and trend in urban-rural differential in literacy
during 2001-2011 among the districts, the
state has been divided in three categories.
(Fig. 2) '

(i) Districts of high Differentials

(More than 20 per cent points)

Out of 33 districts, 19 district recorded high
urban-rural differential in literacy in 2001
(Fig.2). The highest different of 42.2 per cent
points was recorded in Banswara district
followed by Pratapgarh (38.4), Udaipur
(32.5), Dungarpur (32.1), Chittaurgarh (31.5)
and Bhilwara (30.4) in 2001. All these
districts had very high, more than 30 per cent
points, urban rural differential in literacy.
Remaining 13 districts observed high urban
rural differential in literacy of 20-30 per cents
points range.
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Table No. 3: Trends in Urban-Rural differentials in Literacy Rates (Persons) 2001-2011

Stat/District Literacy Rate Literacy Rate Urban-Rural Trends in
(Percentage), 2011 | (Percentage), 2011 Differentials | Urban-Rural
Differentials
Total | Urban | Rural | Total | Urban | Rural | 2011 | 2001 2001-2011

Rajasthan 66.1 | 797 | 614 | 604 | 762 | 553 | 183 | 209 26
Ganganagar 696 | 787 | 66.2 647 | 770 | 605 | 125 | 165 40
Hanumangarh 67.1 | 754 | 65.1 63.1 | 730 | 605 | 103 | 125 22
Bikaner 65.1 | 780 | 58.1 574 | 753 | 474 | 199 | 279 80
Churu 668 | 726 | 644 | 676 | 721 | 657 | 82 | 64 -1.8
Jhunjhunun 741 | 766 | 734 | T30 | 742 | 127 | 32 1.5 -1.7
Alwar 70.7 | 834 | 679 | 61.7| 814 | 582 | 155 | 232 7.7
Bharatpur 701 790 | 679 | 636 | 745 | 608 | 11.1 | 137 26
Dhaulpur 69.1 | 727 | 68.1 60.1 | 668 | 586 | 46 | 82 3.6
Karauli 662 | 728 | 650 | 634 692 | 624 | 78 | 68 -1.0
Sawami Madhopur| 654 | 790 | 619 | 567 | 733 | 526 | 17.1 | 20.7 36
Dausa 682 ] 807 | 663 | 618 | 760 | 60.1 | 144 | 159 L5
Jaipur 755 | 825 | 676 | 699 | 775 | 621 | 149 | 154 05 |
Sikar 79| 754 | 708 | 705 727 | 699 | 46 | 28 -1.8
Nagaur ' 628 | 706 | 609 | 573 | 68.1 | 550 | 97 | 13.1 34
Jodhpur 659 | 794 | 585 | 567 | 755 | 462 | 209 | 293 84 |
Jaisalmer 572 | 780 | 538 | 51.0| 730 | 468 | 242 | 262 20
Barmer 1565 | 782 | 548 | 590 | 758 | 576 | 234 | 182 52
Jalor 549 | 711 | 533 | 465 | 662 | 448 | 178 | 214 36
Sirohi 553 | BT | 490 | 539 | 776 | 485 | 297 | 29.1 0.6
Pali 624 | 758 | 584 | 544 | 702 | 499 | 174 | 203 29
Ajmer 693 | 89 | 59.1 64.7 | 813 | 527 | 248 | 286 38
Tonk 616 | 738 | 580 | 520 | 685 | 475 | 158 | 21.0 52
Bundi 615 | 779 | 573 | 556 73.1 | 514 | 206 | 21.7 1.1
Bhilwara 614 | 807 | 560 | 507 | 747 | 443 | 247 | 304 57
Rajsamand 63.1 | 819 | 595 | 557 | 79.7 | 520 | 224 | 277 53
Dungarpur 595 | 844 | 576 | 486 | 781 | 460 | 268 | 32.1 53
Banswara 563 | 82 | 540 | 455 | 843 | 421 | 312 | 422 11.0
Chittaurgarh 617 | 827 | 568 | 540 | 798 | 483 | 259 | 315 56
Kota 766 | 817 | 686 | 735 | 796 | 663 | 13.1 | 133 02
Baran 66.7 | 780 | 63.6 | 595 | 735 | 566 | 144 | 169 25
Jhalawar 615 | 811 | 576 | 573 | 793 | 335 | 235 | 258 23
Udaipur 618 | 875 | 549 | 598 | 855 | 530 | 326 | 325 0.1
Pratapgarh 3560 | 848 | 532 | 482 | 830 | 46 | 316 | 384 6.8

Source: Computed from Census of India (2011) Primary Census Abstract, Data Hi ghlights Rajasthan
Series 9, p 46, Directorate of Census operation Rajasthan
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In 2011, urban-rural deferential in
literacy has narrow downed in comparison
of 2001 and 14 districts remained in high
differential category. These districts situated
in two areas of the state. One area lies in
the western Thar Desert region, comprising
of Jaisalmer, Jodhpur and Barmer districts.
Both, economy and agriculture in the western
Thar Desert is depending on monsoon rain
of july, august and september of the year.
Consequently the life style and standard of
desert people remains at subsistence level.
Prevalence of pastoral nomadism in arid and
semi-arid parts has also negated the diffusion
of literacy and education. Severe climatic
condition and shifting sandy dunes of the Thar
Desert hinders the development and
infrastructural activities and amenities.
Further, less developed transport network
system adds to low literacy rates in rural
areas because roads increase accessibility
to schools. Subsequently creates high
differential in urban-rural literacy in the
western Thar Desert districts. Similarly, tribal
population dominant southern districts of
Udaipur (32.6), Pratapgarh (31.6), Banswara
(31.2) Dungarpur (26.8), and Chittaurgarh
(25.9) have high urban rural differential in
literacy. These districts have very high
proportion of scheduled population in general
and specially in its rural areas, Banswara
(81.3 per cent), Dungarpur (74.4 per cent),
Pratapgarh, (68.5 per cent) Udaipur (60.3
Per cent) as its rural population belong to
tribal community.--- As result the rural
literacy rates in these district are low (Table
3)

(ii) Districts of medium differentials
(Between 10-20 per cent points)

This category covered nine districts in
2001, but four districts namely Jalor, Pali,
Bikaner and Tonk entered from high to

medium urban rural differential category.
therefore, the number further increased to
13 districts in 2011. Geographically, these
districts lie in three regions of the state.
Bikaner, Ganganagar, Hanumangarh in
northern part, Sirohi, Pali in south western
part and remaining eight districts in eastern
plain region.

Eastern plain region is well developed
area of the state. Accessibility and
connectivity of eastern plain region is good.
The districts of this region are near National
Capital Region (NCR). Jaipur, Alwar, and
Bharatpur districts are part of NCR region.
Eastern plain region is industrially advanced
area of the state. Proximity to NCR regions
contributed to overall socio-economic
upliftment of area, which gradually inspired
to greater attention to rural education and
literacy. On the other side, Hanumangarh and
Ganganagar Districts shares border with
developed state of Haryana and Punjab.
Further irrigation facilities provided by Gang
canal, Bhakhra canal and Indira Gandhi
Nahar Priyojana in border area districts of
the state mitigated the limits imposed by dry
Thar Desert on reliable agriculture.
Consequently the quality of life in these
district are good in comparison to others
districts of Rajasthan. Both Ganganagar
(66.2%) and Hanumangarh (65.1%) have
higher rural literacy rate than that of the state
average of 61.4 per cent (Table 3). All these
factors are mainly responsible for medium
urban rural differential in literacy in these
districts.

(iii) Districts of low differentials
(less than 10 per cent points)

Rajasthan is still in literacy transition state.
It has very few districts where urban rural
literacy has low differential. Only five
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districts were in this category in 2001 and
with Nagaur district, the number reached to
six in 2011. These districts are located in two
region of the state. Shekhawati region
comprising of Churu, Sikar, Jhunjhunun and
Nagaur districts lie in central north eastern
part and, second region of Dhaulpur and
Karauli districts located in extreme eastern
part of Rajasthan. In these districts rural
literacy rate is more than 65 per cent and it
is higher than 61.4 per cent rural literacy rate
for the state. On the other hand, urban
literacy of these districts is lower than that
of state average of 79.7 per cent (Table
3). Consequently, urban-rural different in
literacy is also of low level.

Shekhawati region has an old
established tradition of military service since
colonial period. Marwaris the business
community of this area also contributed in
education field. Besides, emigration to Gulf
and Arab countries is common practice in
this region. All these factors contributed to
overall socio-economic development of
Shekhawati region. In addition, this region is
famous for its tourist palaces, forts, havelis,
temples and frescos. Visiting tourists created
both social awareness and employment
opportunities which gradually inspired greater
attention and importance of rural education.
Subsequently, less effect of social prejudices
provided more rural awareness, therefore,
the more rural literacy, and the less urban
rural differential in literacy.

During the last ten years (2001-11),
trend of urban-rural differential in literacy has
steadily been decreasing in the districts of
Rajasthan. But seven districts -namely
Barmer, Udaipur, Sirohi, Sikar, Karauli,
Jhunjhunun and Churu have shown sign of
growing difference in its urban rural literacy
rates. In these districts rural literacy was
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marginally lower in 2011, as against it were
recorded in 2001 in respective districts (Table
3). It is alarming trend. It needs attention of
our educationists, administration system and
literacy mission.

Conclusion

Urban-rural differential in literacy is a human
response to the geography of uneven
development and prevailing socio economic
milieu in the state. Consequently, it originates
from response by individuals from place
differences in job opportunities, level of
development and infrastructure. Factors and
forces that create spatial variation in
economic opportunities are also responsible
for differential in literacy.

Arguably the most important
conclusions emerge from the study are, first.
western and southern parts of the state are
more prone to wide variation in literacy rate.
and, second, north eastern districts along
interstate border reflect relatively less
disparities in urban-rural differential in
literacy. Third, ‘historical-structural’
perspective can be employed to interpret the
contemporary urban-rural differential in
literacy of Rajasthan population. Historically.
in pre independence era attitude of princels
administrations and feudalisms were agains
mass education. After independence, national
attempts to achieve economic growth and
development, mainly through infrastructurs
and institutions creation, had an impact o=
the level of literacy and education. It is
suggested that greater efforts should be
made to improve rural literacy througs
institutional structures.
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Anthropogenic Influences on Water Bodies, Pullution and Their
Management in Varanasi Urban Space, Uttar Pradesh

Muraree Lal Meena and Prem Sonwal
Abstract

India is one of the developing country having prosperous fresh water
resources in the form of rivers streams, ponds and lakes etc. These water
bodies have an aesthetic value and ecologically viable components. The
water pollution has been defined as many kind of man-mad alteration of
chemical, biological or physical quality of the water which results in
unacceptable depreciation of the utility of the natural value of water. In
this paper we emphasis the study on Varanasi urban space/area of Uttar
Pradesh. Varanasi is a religious city and is popularly known for its
mythological Mokhsydayani Ganga ghats. The urbanization, high growth
rate and load of the various pollutant sources lead to deterioration of the
holly river Ganga and water bodies which are used in various ways like as
drinking, bathing, commercial purpose, religious purpose and many more
ways for the society. The quality of these water bodies are gradually
shrinking and some of them are worst affected due to unauthorized
intervenes on these valuable resources. Activities of dumping domestic waste,
biodegradable waste and other wastages regularly are being polluted and
sediment the water bodies of area in many ways regularly. This situation is
going worst due to lack of people awareness, inactive government apparatus
and unplanned growth of city. The present study will try to analyze the
environmental perspective of water pollution and its management in Varanasi
urban area. The study based on primary and secondary source of data
emphasis on identification of source of pollution and requirement of proper
management in the urban areas. Among all water bodies the Durgakund,
Lahartara, Surya Kund and Pushkar talab sites have accounted very low
water quality level. These ponds reveal various ritual activities, municipal
waste water, washing discharge of temple effluents and animals waste etc.

Keywords: Water pollution, Urban Space, Environmental Perspective,
Varanasi, Development and Society.

Introduction become increasingly evident. Environmental
pollution in urban areas is assuming
dangerous proportion all through the world
and India is not free from this problem. It’s
an outcome of industrialization, urbanization.

As the state concerns over water resource
and the environment perspective, the
importance of considering surface-water and
ground-water as a single resource has
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modern civilization, high population growth
and low urban. Increasing water pollution has
posed serious threat to human life and
environment. Among other problems of urban
life water (in term of quality and quantity) is
considered as an important problem which
affects the quality of urban life. In the face
of water scarcity and lack of access to clean
water, urban and peri-urban resident will
have no alternative except to use diluted,
untreated or pollutant water. Water bodies
are shrinking by day at the faster rate due to
high population and urbanization load.
Traditionally the rain water is being harvested
in water bodies like as Kund, Ponds, Johada
and lakes in most of the urban areas of the
country, and these water bodies are work as
water reservoir for various purposes
throughout the year. Varanasi is the oldest
living city in the world and has been a great
centre of learning through the ages. It is very
difficult to ignore the mythological
significance of these ponds particularly for
protection of holy Ganga river (Dubey, 2015).
Hindu and Budhist pilgrims come for their
rituals here throughout the year in this
cultural capital of India. So, here important
sacred water bodies (such as Durgakund,
Lahartara, Kinababa, Laxmikund and
Suryakund) near the temples and Ganga
Ghats are very often used for religious
activities. Therefore, these Kunds and Ghats
of Varanasi are in highly polluted situation
due to various anthropogenic activities.
Objective

The objective of the present study is to assess
the degree of water pollution in urban water
space (bodies), their impact on society and
its management. Study aims to valuing the
contribution made by urban, sub-urban water
bodies to support and improve the quality of
life of the local people residing in (and

around) adjoining areas. Further, study also
dealt with sustainable management of water
bodies through the community participation.

Methodology

Present study represents a field investigation
(January to March 2015) survey of different
occupational groups and to asses the existing
statues of water pollution during session
monitored of Varanasi urban area at
sampling sites. Surface water samples were
collected for physic-chemical and biological
analysis from the sites selected for measuring
pH, conductivity, dissolved oxygen, alkalinity
and other analysis which were taken in the
laboratory. The results were compared to the
permissible limit of drinking and domestic use
of water quality standard. Filed based
questionnaire survey was also conducted
among the local resident who resided in (and
around) the water bodies such as river
Ganga, Varuna, Assi and Ponds, lakes etc.,
through stratified sampling method.
Thereafter, social perceptions of water uses
through observed trend were analyses and
interpret with the sampling results and and
suggest suitable measures of water
landscape.

Study Area

Varanasi lies between 25°15” N Latitude to
25922’ N and 82°57 E to 83°1" E Longitude,
on the left bank of the holy river Ganga. The
city occupies almost a central position in the
Ganga valley (Location Map). Varanasi is
well connected through railways, road routs
and airways with other parts of the country.
It is a unique in its religious expressions of
traditional Indian culture. Varanasi is a unique
example of civilization in world history too.
It is also known as city of Kund (Ponds)
because there are more than 62 kunds which
are naturally or man-made. Purpose of thess
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ponds is to conserve water for survival of
human being (Gupta et.al, 2011). Varanasi
city is also known for its religious,
educational, and tourist importance and thus

invites large number of peoples from
regionally, country wide and abroad for
various purposes. It causes more presser on
water resulting shrinking the water bodies
and depleting quality of water.

LOCATION MAP
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Surface Water Bodies of Varanasi Urban
Space

Water bodies may be defined as an area or
stream holding water such as river flow,
ponds, wetland and lakes. Therefore they
can be classified in many ways by their size-
shape, quality-quantity, natural-artificial,

130|Annals of the RGA | Vol. XXXIV, 2017

permanent-temporary etc. Here we will
define the major types of urban water bodies
which have urban and peri-urban presence
are: River stream (Ganga), Kund, lake,
Naala, Wetland etc. Ponds and Kund can be
describes as water body with specific area
and ecological characteristics. Kunds, ponds




and lakes can be natural or man-made. Out
of total accounted 126 water bodies (62
Kunds and 64 Hauds) of the Varanasi city,
only 37 existed or registered in local urban-
government record. Other smaller than
above mentioned categories, which are
mostly created for water storage, recreation,
open spaces and other major urban
requirements. River stream or Ganga river
is a life line for the study area. The local
people of area or city have well aware about
the importance of river Ganga in their social,
cultural and religious life. Wetlands are
defined (through Ramsar Convention, 1971)
as areas of marshes, fens, peat land of water,
whether natural or artificial, temporary or
permanent, with water that is static or
flowing. Among all water body sites have
low water quality especially with respect to

human health and entire ecosystem of the
area. The deterioration in water quality and
shrinking of kunds and ponds reveal various
Hindu ritual activities or customs, urban
waste water, washing discharge of temple
effluents and animals waste of the city.

The water bodies of the urban area are very
much part of the city’s cultural basics. The
kunds and ponds are an ecological entity for
society. These water bodies have come
under presser due to rapid urbanization and
surrounding encroachment. Traditionally
these water bodies are developed for rain
water harvesting, water conserving and
recharging for ground water. But in modern
era this structure were wiped out from
government record of local authority. On the
basis of historical records of Varanasi
(Erstwhile Banarans) town and its water

Table No. 1 Major Surface Water Bodies in \ARdifRiEas6owted as follows (Tabale: 1):

S.N.| Locality/Wards Water Bodies (Kunds/Ponds/Talab)

1. | Alaipur Bakaria Kund

2. |Bhadeni Lolark Kund, Krim Kund, Sonbhdra Talab, Pushkar Talab.

3. | Danialapur Sona Talab

4. |Habibpura Maldhaia Talab,

5. |Jaitpura Ramkatora Talab, Jagatgunj Talab, Dhupchandi Talab,
Bawalia Bagh, Ishwargangi Talab, Chhohara Talab

6. |Jolha Snkuldhara Kund

7. | Karoundi Aditya Nagar Talab

8. | Khajuri Kanphodva Talab

9. | Kashipur KaranGhanta Talab

10. |Lahartar Laharatara Kund

11. |Lallapura Sonia Talab, Shastri Nagar Talab

12. |Mavain Mavain Kund

13. | Rampura Surajkund

14. | Shivpurva Sagar Talab, Shivpurava Talab

15. | Shivpur Panchpanve Talab, Pilikot Kund

Source: Central Ground Water Board (2002), U.P. State Unit office, Allahabad
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In Varanasi city majorly we accounted
26 water bodies and 12 other water
encroached water structures through the
governmental records. Above major water
bodies (Kund/ponds/talab) are on the
threshold of shrinking owing to exploitation
by the local people or society and neglect
from local body government. Encroachment
and illegal claims on such dried water bodies
in the city the nexuses land mafia and corrupt
system of administration. They are failing to
understand the significance of these water
bodies for sustaining ecosystem and ground
water recharging.

Water Quality Analysis Of Water Bodies

The users survey data also revealed that
majority of the respondents (72.22%) using

the Kund/Pond belongs to the low income
group. This group includes 19.74% dependent
ratio as they were child or housewives and
other unemployed. The water samples from
Durgakund, Bhadaini, Lahartara, Lolark and
Adityanagar sites showed very low quality
water as compared to other sites. The
deterioration in water quality in these Kunds
or ponds is due to use of domestic direct
discharge uses detergents, soaps and of
temple discharge, animals waste etc. The
studies of the observed samples were shows
that lead was found. All other metal
Phosphate, Sulfate, Nitrate and BOD were
found‘at different low standard as follows:

In analysis the water quality the pH
value is a measurement of acidity and ranges

S.N. Kund/Pond Phosphate Sulfate Nitrate BOD
(mg/L) (mg/L) (mg/L)
1. Dugakund 7 7.3 51.0 1.7 1
2. Lahartara 6 34 495 23
3. Lolark 6 6.1 47.2 2.2
4. Aditya Nagar 6 7.1 394 1.4
5 Pushkar talab 7 42 48.6 1.7

from 0 to 14, below 7 is acidic, 7 is neutral
and above 7 is alkaline. In the observed
trends of water samples from kunds/ponds
pH value will fluctuate due to the Carbon
dioxide level in the water. The BOD of the
samples is measured between 1.4 to 2.3. So,
water is not suitable for ponds ecology and
after construction of concrete embankments
the natural ecosystem has also disrupted. It
is also found that due to high eutrophication
fish can’t sustain in such water and Kunds
is running to transformed into muddy or
swamp land. Here, from the religious point
of view, the Kunds/Ponds are related to
spiritual sentiments but from the scientific
point of view, the pond water is not good for
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human consumption.

During the field based socio-economic
questionnaire survey among the local peoples
the following features are found that about
57% peoples were aware of Kund or water
body pollutions, 44% are indifferent to protect
it. Among the local community some NGO
and voluntary groups are working about the
awareness but with low response of people.
As per the observed statues is in very critical
danger in respect of pollution and water
bodies’ management. Among the respondent.
most of water user come from the poor
section of society. Due to lake of awareness
local-body government has a responsibiliz
to ensure that the Kund/Ponds shouls




properly managed, if sufficient measures will
not taken up immediately the existence and
ecological balance of structures will
disturbed.

Anthropogenic Influences on Water
Bodies

Human interference to the water bodies in
the study area an unsolicited effect. Un-
consciousness of the local peoples and society
makes the problem hard. The shrinking of
water structures, BOD, eutrophic level of
ponds are increasing regularly. The variation
of occupational structure within the ward or
area shows the different picture of water
bodies. Anthropogenic activities on these
water bodies (Kund/Pond/Ghats) ultimately,
deteriorate the quality of water, accumulation
of toxic unwanted matters, and shrinkage of
catchment area leads to loss of aesthetic
value. The water quality is mainly affected
due to religious rituals, pilgrims and related
activities by the people living in the nearby
areas and tourist from the outside the area.
In our traditionally society man-made ponds
have been used as an alternative source of
drinking water and various domestic purposes
by the local people. In Varanasi city water

bodies (Kund/Pond and Ghats) are typically

situated near environs of temples.

Therefore, bathing for worship and
disposal of waste from temples or domestic
are the two major sources of pollution in the
city. Rapid growth of urbanization directly
or indirectly affected existence of the ponds
such as over exploitation of resources and
improper waste disposal practice (Mehta,
2013). Including social, cultural, physic-
chemical parameters of water quality and
quantity have accumulation of various kinds
of pollutants and nutrients through the
religious disposed, domestic sewage,

municipal effluents, and agricultural runoff
in to the river Ganga and ponds leads
changes in the physic-chemical
characteristics of fresh water in and around
the urban area of Varanasi city.

Instruments For Watr Security and
management of Water Landscape

Ponds are a major water asset which
provides enormous opportunities in water
security. The change in rainfall pattern will
affect all important water sources, even high
rainfall region encounter water scarcity
problems during summers or low-rainy
session. With this variability, ground water
recharge, storage provides a suitable
mechanism of water security, favors the
agricultural production and economic growth
of the state. They help to reduce poverty
level in rural or urban areas. Water storage
can make substantial contribution and
livelihood sustainability. Ponds are one of the
possible water storage options especially
during dry session, small volumes of stored
water are often vitally important it can
safeguard domestic supplies and provide
support to crops and livestock.

These small water storage options,
with proper planning can contribute
significant role for food and water security
at the local level for the development of local
communities. At the urban water space the
urban water resources there sustainable
management is absolutely necessary.
Conservation of these water bodies cans
significantly capturing rainfall water and they
are essential receptors for harvesting
rainwater and in maintaining groundwater
levels. These water bodies or ponds can also
be used as sedimentation structures to control
water quality. They can remove diffuse
pollutants including sediments, nitrogen, and
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phosphorous in surface waters and reduce
the nutrient load of the receiving water
bodies. This technique called nutrient
retention and these are strategically located
in such a way to intercept water from the
drainage systems before they join receiving
water bodies (Kumar and Padhy, 2015).

Conclusion And Sugestions

The present study shows that the urban water
landscapes in India are under threat due to
increase in pollution rates and encroachment.
There is a need to formulate policy
development plan and then endeavor to
deliver the plan on the actual ground instead
of treating water-bodies as individual sites,
they should rather be treated as part of
network or water space. The study reveals
that the water pollution badly affected the
respondents in several ways. A substantial
proportion of respondent of different
occupational groups desire to make complaint
to the local administration. Public education,
social awareness, voluntary participation and
non-governmental organization programmes
appears to be the best suited method as
suggested by the respondents beside
empowering the land, water supply, revenue
department and enactment of law. In this
study we also concluded that with the
increasing magnitude of the pollution severity
the social awareness is also growing in the
same proportion. Results of various physico-
chemical parameters of various kunds, ponds
and ghats at Varanasi as studied in the
investigation. It clearly shows that the water
quality is not suitable for human consumption
and water bodies were also struggling for
their existence. So there is an immediate need
of restoration, improvement and proper
management of these secret water bodies
for the human and environment.
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Further, study also suggested for a need
of awareness among the local people and
society to maintain these water landscapes
(kund, ponds and ghats) at least their optimum
quality and level of purity. The onset of
monsoon helps in diluting the pollutants but
awareness and proper management practices
such as planting trees around ponds, regularly
recharging during summer period, removal
of sediments from the bottom of pond,
removal of floating debris from the pond
surface, diversion of sewage discharge to
proper disposal site and proper enforcement
of law and policy might be very successful.
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PPm & 311 W15 7% 2| AEHIe % 45 Tial
(26.94 wfaera) § A & AE1 <A
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o o A et 9 fed 3 2, R wlem
R U 5 39 dedie & 13 wiEl (7.87
feRrd) # TSRISS % AE =JAad wiee
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wree & fou diss 78l €1 A1gde i wmm 32
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IIEFEE THR &1 2| T 7 70 vl
F3 HT I FH THR HI THAS
fersreanatt /e & o 1 18 ufewra H31
% I H goeis IEAT 6l A e R
g WY 12 yfowd AT B TS FAUTES
YR 1 2| TS | -5 SV STghraie
YHR T FANEE ThR hl AR =t 8 &
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gfufa & fiofi-ufven & avfig i 2 @
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TBIEE oIH el Ud W@eed & {ou
B dcdl @ gad 8| 9@ & 83 vl
F3 & IS H A8 HI "@igal 0-50
T /e 21 9 ufawd $a & o o
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B T 3 3| 9@ | A8 I IATIH
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TGHU % HIT &Il &, Sl foh e hi e
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@ @ 90 wiawa Ha1i & o H
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T 59 HST™ /P % =F T F Caco3 &
A 1420 ST /Set 3= T dh Seadl
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-3 H H& HoAl Yod 1 50T HHT:
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14 ©HEl &% 9o ° H3ral 600 fusium/
SR q feres o€ T B T @ w9
e (3ean g=Ed |fifd -$o waidr
2320 Td 1840 WS /FX) & BEYA
USRId Affd % TS H (FS Herar 1032
ficht /&) 31 i Sauar & wro S d
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70 wfasa @ SgTEr w9 3rEfise Gifgam
FEe 2.0 Prbum /e o iftes =
@ H B T I8 HHS IITGATS HeT TTRIaT
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T Hrfegn 6t gfaeraar 70 @ 3y 2 w@
4.8 gfeerd Y- T G Wifeam HEie
2.0 T /diex & 3ife B Faw semEn
vTd |l &3 36 YR I -SS e
grrefl gEneT ¥ U 2

o % qft i TorE 1 w=ieha
THRA S SaUdT, T3¢ T SIS dlgal
1 wiega o W 3meniE ], a8 vt @
% o ¥ 3o o tave @ Mg
IR §q I quEd 6 g § 39gaa &
I3 FO WH (SRS T BT 9. F.
32TET) T FIIUSS TE 152 ol Argal 314
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% s @ Tt o Tm #) 9 v g S e % S
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% FHR H1eEA, S feed T ege % o1 IO ga, 3R e e gy @
TTHIE T7 TR Lo ) AT &G LT 0 (g IaAT & FE ‘
TEHdle &9 H1 &A1 HE AEH N wyPEEm § agar wuiE w1 owE,
smyfrsbie % fafim afwed=t #f samn syl FR a3, sifue sow 23 a1 e
T I @ TEEE we F 39T @ %y o
fafy - IRl Iy g3
= amyfh H = § - dF, OR
&3, U oo w@ wedided gEr yften
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21 SETUFT 2011 % AR SR fre
I SEET 17,88,487 B SHEEAT Hi g
$1gfee ¥ 109 T WR & &% 11,154
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T ITAM

[ Al

FaaE @ ¥ Fedr g3 wE B G

HfY sy 71 H w@ 4 IFT T
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W N =
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foed Fent 1 atfees o gran ) S §
gfd 100 BRI g H¥d &7 | S
TEEE] T T T IYE qedle §
2.39 2 U9 Hed Y HEA TSHHT dedlis o
0.06 21 _
YEAT ° e THHe i qE
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