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Brick industry falls under small/cottage industry group, and
it is a seasonal industry, with a seasonal employment
opportunity. Along with the urbanization, these industries
are rapidly growing and migration of people into the city
area forcing to create more brick kilns[16] The removal of
topsoil for urban uses mainly for brick-making is growing
rapidly due to the tremendous growth in urbanization and
industrialization
in
many
developing
countries.
Unfortunately, brick kilns are mostly situated on fertile
agricultural land, as brick manufacturers need silty clay
loam to silty clay soils with good drainage conditions.
Often, many farmers are forced to sell soil for brick-making
because their neighbours have sold soil which leaves a 4-6’
deep gap in the surface levels between those who have sold
soil and those who have not [15]. Another important
dimension to the problem is the excessive depth over which
the soil is removed above the agreed depth of soil
extraction, which renders land unsuitable for agriculture.
Geographic Information System (GIS) are used so
widespread in the soil erosion researches. [18] Soil
degradation affects composition of fertile top-soil and
changes soil properties which are inter-linked. Average
fertile top soil composition by volume is: mineral-45 % plus
organic matter-5 % makes solid portion; and air-25 % plus
water- 25 % constitute pore space [10]. There are many
brick kilns in the study area The land degraded because of
brick kilns over the decade has increased. The total number
of brick Kilns in Haryana state is 2500.

Abstract: In the past century, industrialisation and
urbanization have created many environmental problems like air,
water and soil pollution. As the result of soil desurfacing by brick
kilns the soil fertility is affected. Increasing population and
human interventions are responsible factors for environmental
degradation. In the National capital region construction activity
is on the peak and for this requirement for the bricks has
increased many times. The focus of this study is to map and
identify the desurfaced soils due to brick kilns in Jhajjar and
Rohtak districts which lies in the NCR in the years 2007 and
2012. The desurfaced area of 2007 and 2012 is digitized and map
is developed.
Index Terms—Cartosat-I, Worldview-II, Brick kiln, GIS, RS

I.

INTRODUCTION

Soil is the basis for crop production because about 99% of
food is produced from the soil. The soil is the life supporting
system upon which human beings have been dependent
from the very beginning of the civilization. An
intensification of agricultural production on a global scale is
necessary in order to secure the food supply for increasing
world population [17]. One of the most serious threats to
food security is the increasing degradation of agricultural
land from natural or human induced changes due to the
physical, chemical and biological processes. The word
‘degradations’ from its Latin derivation, means reduction to
a lower rank [9]. This degradation is mainly because of
earth desurfacing. When the land becomes degraded its
productivity declines, unless steps are taken to restore
productivity and check further losses [14]. Increasing
population and human interventions are responsible factors
for environmental degradations via fast urbanization and
industrialization. Desurfacing is a process where earthy
material is loosened and removed mechanically or manually
from soil surface for some other purposes, such as making
bricks, foundations for buildings, rails and roads, and land
fill etc., leaving infertile
Sub soil exposed to surface that are poorly suited for
growing crops. Desurfacing affects both on-site damage for
soil and crops and off-site damage in the form of accelerated
soil and water loss. However, the degree of damage is
determined by the soil profile constrains, nature of the soil
and its position in the landscape[11] Other environmental
costs of the brick kilns are reduction in soil fertility, reduced
visibility, drying the ground water source. Bricks are
decorative facade of buildings to show social prestige.
Usually sun-dried and raw bricks were used when there was
no technology to fire the bricks.

II.
1.

2.

OBJECTIVES

To identify and map desurfaced soils in distt. Rohtak
and Jhajjar with the aid of multispectral and multi
temporal satellite data of last 5 years.
To develop the graph to depict the change in brick kiln
area in the 5 years in the two Districts.
III.

STUDY AREA

The study area includes two districts of Rohtak and Jhajjar
of Haryana state. The Rohtak district lies in 280 23” to 290
6” N latitude and 760 13” to 760 58” East longitudes. The
Jhajjar district lies in 290 21’30” to 290 51’30”N
latitudes,760 16’30” to 760 58’ 45” East longitudes. The
study area falls in the survey of India topographical sheet
Nos.53C/8, 53C/12, 53C/4, 53D/01, 53D/5, 53D/6, 53D/7,
53D/9, 53D/10, 53D/11, 53D/13, 53D/14, 53D/1
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Fig. 3 Cartosat Image of Rohtak Distt. Of 2007
2. WorldView-2 is a commercial Earth observation
satellite owned by Digital Globe. WorldView-2 provides
commercially available panchromatic imagery of .46 m
resolution, and eight-band multispectral imagery with
1.84 m (6 ft 0 in) resolution[1]. It was launched October 8,
2009 to become Digital Globe's third satellite in orbit,
joining WorldView-1 which was launched in 2007.

Fig.1 Study Area
Satellite data
Fig. 4 Worldview Image of Jhajjar Distt. Of 2012.
1. Cartosat-1 or IRS-P5 is a stereoscopic Earth observation
satellite in a sun-synchronous orbit, and the first one of
the Cartosat series of satellites. The satellite was built,
launched and maintained by the Indian Space Research
Organisation. Cartosat-1 carries two state-of-theart panchromatic (PAN) cameras that take black and white
stereoscopic pictures of the earth in the visible region of the
electromagnetic spectrum. The swath covered by these high
resolution PAN cameras is 30 km and their spatial
resolution is 2.5metres.It is a satellite launched in 2005. The
data of 2007 is a cartosat data of two districts Rohtak and
Jhajjar.

Fig. 5 Worldview Image of Rohtak Distt. Of 2012
3. Survey of India toposheets Survey of India (SOI)
topographical sheets of the said district on 1:50,000 scales
were utilised for registration of satellite data, selection of
ground control points and to identify and authenticate the
various cultural features on the satellite image.
IV.

METHODOLOGY

The general methodology adopted for delineation / mapping
of various desurfaced soils are given step wise. Two multi
temporal and multi spatial satellite images i.e.cartosat-1and
worldview-2 have been studied to accomplish the task of
monitoring of Desurfaced soils in Rohtak and Jhajjar
districts.
Fig. 2 Cartosat Image of Jhajjar Distt. Of 2007
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AOI has been extracted from the available images.

keys viz. tone, texture, shape, pattern were identified and
digitized.

1. Base Map preparation
Base map has been prepared with the general information
like road, canal, railway line and settlements using Survey
of India topographic sheets and satellite data on 1:50,000
scale.
V.

DIGITAL DATA ANALYSIS

The hybrid techniques of on screen image interpretation and
digitization of the satellite data has been carried out using
the standard interpretation keys viz. tone, texture, shape,
size, pattern, texture for preparation of Desurfaced soils
Status map by using Arc Map software. The general steps
involved in the data preparation, on screen digitization and
map generation were as follows:
1. Mosaicing
2. Extraction of AOI
3. Creation of Personal Geo Database
4. Creation of Shape files
5. On screen digitization
6. Ground Truth Survey
7. Area Calculations
8. Map composition

Fig.6 BRICK KLIN IN CARTOSAT IMAGE
This is the view of the Brick kilns in the Cartosat image of
the year 2007

2.1 Mosaicing Mosaicing offers the capability to stitch
images together so one large, cohesive image of an area to
be created. The necessary condition for mosaicing process
of images is uniform datum and projection system, but they
need not to be having the same cell size. In addition, the
input images have the same number of layers. Satellite
images were mosaiced, and the process is done using the
‘MOSAIC IMAGES’ module of the ERDAS Imagine
Professional (Ver. 9.1).

Fig.7 BRICK KILNS IN WORLD VIEW IMAGE
This is the View of the brick kiln in the Worldview-2
image.
2.9 Ground Truth Survey
Ground truth / field verification was conducted to ascertain
the accuracy of the interpreted details. Latitude and
longitude values obtained from GPS were converted into
degree decimals and excel table was prepared. Table shows
the latitude / longitude values of GPS points taken during
the ground survey of study area. This is the ground truth
map of the two districts Rohtak and Jhajjar. This depicts the
Brick kiln area and points where the verification has been
done. This shows that identified desurfaced soils are correct.

2.2 Extraction of AOI
The boundary of Rohtak and Jhajjar Districts were
superimposed on mosaiced satellite data, so as to extract the
study area from the original satellite data.
2.6 Providing Projection to the Shape File
Projections were imported to the new shape file from an
already Geo-Referenced shape file or map or image.
Otherwise, select option in the spatial reference properties
dialog box was clicked. Then, suitable projection to shape
file was provided, generally, it is UTM projection. Then Arc
Map was opened, data added in the standard tool bar. Some
specifications related to the projection are given below:
 Projection used: Universal Transverse Mercator (UTM)
 Datum: WGS 1984
 Zone: 43 North
 After feature dataset was created, its icon was right
clicked and import feature class option was selected.
Shape file created earlier was selected and output
location and name of feature class were given.
 selected and output location and name of feature class
were given.
2.7 Adding Data to Arc Map
In this step satellite data and shape files were added in Arc
Map.

FIG.8 Map of Ground truth points in Jhajjar and
Rohtak Districts

2.8 Digitization
After adding the shape file to the data, brick kilns of the two
districts on the FCC image using the standard interpretation
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Table no.1 Ground Truth points of Jhajjar District

Fig.9 Map of Jhajjar Distt. Showing Desurfaced Area
In 2007

Fig.10 Map of Jhajjar Distt. Showing Desurfaced Area
in 2012

Table no.2 Ground Truth points of Rohtak District
VI.

AREA CALCULATION

Attribute table of the shape file opened and then new field
was added to the table, name and type were provided for the
same. Area of polygons was calculated in square meters.
The total area in the two districts is then calculated by
exporting the data to excel. This is given in the two tables.
3.1 Map composition
The final Desurfaced soils maps on 1:26,00 scales were
composed for Cartosat 2007 image and on 1:15,00 scales for
worldview 2012 image in Arc Map 9.3 software to display
brick kiln layer in an effective manner. Legend, title, north
arrow, scale were added to the maps. These maps were then
exported to JPEG / PDF format. The four maps have been
composed shown in different figures.

Fig.11 Map of Rohtak Distt. Showing Desurfaced Area
in 2007

Fig.12 Map of Rohtak Distt. Showing Desurfaced Area
in 2012
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The graphical representation clearly shows that there is a
considerable increase in the brick kiln area in the 5 years i.e.
from 2007 to 2012 in the two districts. This increase is
mainly because of the increased requirement of the bricks in
the two Districts due to more construction in the National
Capital Regions. This increase will affect the crop
production in Haryana as the fertility of the soil will be
affected by desurfacing of the soil due to brick kilns.

Table 1 Jhajjar District
Sr. no.
1.
2.

years
Brick kiln Area (sq.mts.)
2007
28844566
2012
40869446
Table 2. Rohtak District

Sr. no.

years

Brick kiln Area (sq.mts.)

1.
2.

2007
2012

6292921
8888051

VII.

CONCLUSION

From the above results we conclude that the desurfaced
soils have increased over the 5 years i.e. it is increasing with
time. This increase is mainly because of increasing
construction in the NCR due to more development in the
Rohtak and Jhajjar Districts. If we compare the increase in
two Districts we find that the brick kiln area is much more
in Jhajjar than Rohtak. This shows that construction work is
more in or near the Jhajjar District as it lies near to Gurgoan
due to rapid economic growth and the continued expansion
of urban areas. In addition, removal of surface soil for brick
resulted in substantial areas of low quality land. The land is
incapable of productive use without some form of
remediation.

This table gives the brick kiln area in Jhajjar District in
years 2007 and 2012.The area was 28844566 sq.mts in 2007
and area has increased to 40869446 sq.mts in the year
2012.This increase has been clearly shown with the help of
a graph in fig.13
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Fig.13 Total desurfaced soil in Jhajjar in 2007 and
2012
This table gives the brick kiln area in Rohtak District in
years 2007 and 2012.The area was 6292921 sq.mts in 2007
and area has increased to 8888051 sq.mts in the year
2012.This increase has been clearly shown with the help of
a graph in fig.14

Fig. 14 Total desurfaced soil in rohtak in 2007 and
2012
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